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bf7'j12 LT\j ./tf-rifc. 1 6 :%Wm*y K J OIS ,, 

K IsO tl©RI|tta)^;X IJ72 O :l*,:?te^*Sffi^;;?i 
K 10 (DS»AM3|E* y < T t v Sffi/.S-v K 1 0 . 
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(a) 



(b) 




^i~2 



1 0 




■ • • » rT^" 1 ' O - 

i! ii - 10 



10 



2 0HV 10 



a^-c-f y »«i=iat, < T-5-/«»«** ltcvs'c > 
afc-r«*+br?u.:- . 

[Ii#«2] •74 , -*£a-*r*-jU&. next— »«a 
ofcffrffi7^A'©fcSa£&aLTffi^Lfc7K-;u£« 10 



f*#H 1 fgft©* Y tf<7 'J fcfflivc, :1«E*> tf^ 'J © 
*-^£»Lr*: , 7-< ^©5fc«gB£ita l>-C/1?-^£}&Ji£ 

ajas*<^*»air*/*>-*»*fca*aoT* 
* v e ^ y ©*-;u£S l ? «r ^©sfcjga^&a l r 

7(5-;U^BELfc«, MIB?K-;U^fB^^e7y<D¥ 
fi^JSSte*<y;MfB*SlcffELfi#jKJlDa-r-5f8lc. 

Hire* v if 9 y ©aa*r-&-L : T*aiaaE#--^ *a 

[§»#Jf5] ff#I«4E«©/<>:^J$:&&l-fcl^ 



ai=-a*«"caE»i*;-***E La 



i 



20 



30 



tam^5tsiz % g&KaE+vtr^ywaa©^* . 
7 y©sa©+K>^iB«s©^^bi^-|!cb^i«3' 

r' \ «P ; V ' 

a&*a^>Ki& 

attiriftbgdet- 



^*©5fc$a£&aLT*-/u£ftM5fcLfcllL frfB1>x 

ifEuasasttUiLT, /<>^*»a-r*ct*aat 
-r t/o^aaara. 

§s*a 2 e»©* * \£=? >mm i^x , hite** y © 
a Lfc^-r •vrosfcasas^jta uttHi-s ^be 
Ltc&. friE+ j vbf7y©^a'SJSffiicj:yfriB7R-;u 

i^iEy < > ^ica a lt aaE? -r -vicaa#$s?i 
fr&aaeaatti-t-c. mnn'f-v&mfcoo.mz&i* 
•caw** z t *&mb-tz'<*&mmism .- j > 
9 1 sfi©aa»fiEffi±iciHS3F*ifc«a 

Mi5«a± ic^-r-v/^^e^y^icty^fiE^tifcrni 

Miem 1 ©/o^icsaLT^-5Rif^©fi3F©'7'r -vjs 

MiH*«©aa^is®. s«iiBma. aaaia>/<>^ 

m&u v msKomm u x t^ sasspitt^x^sHowE 

«HB±l='7'f-V/N*>e>-J/aicJ: y^fig$^ ms&r? 

^■r^zt^mt-r^m^&o ^; 
[a*^ io] ©*fii=iEa*^Tt^®a±ic 
^-r -v/^>tf >^ai=<fc y »a$*fct^-5a i©>^>^ 



50 



aaj^i=9^^/^>tr^yafej:y^Mf^^^^2 : ? 

Mffim i©^«©«ii2#m/<^^^#IH^ 4fflM0> 

aaa2©'/^ifii#iia*#s#a'^* to - • 

= t ^a^sa^-SBa. ■ - a»-s s- 1 
ia«a rit -2a*a acc«©A<>^ist^**«c* ft 
T^aa* j pt?7-«/©'7i?^#a Bfi^^r-vro^aa^ 
aik^^a-r^^^i^t^raa^^^u^ * 
aaio^^aca i ©^/u^aaiisas+i'tP** - 
aicff m Mwm&M®. tx: m *oM&#&&m&sm '• 
u-t. affia--f#/^^is«aett»«iWe»^i£a 
atti&EAv gaaa^##it-r; m&uMzmznw • 

miES«©aa»fiEa, Misaa, «5ffi^i©/«>^ 

s©a$©aatt©aaai=«koTaa-t- a 
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[■mux 121 * l*flMH=U£^l?&**£K , 
7-{W>t!>i?Si:J: yig 1 SXg 

me* 2©/*>-7£*fiK-r-6&HJ: y 
tie* \ ©s«<Dt9iBm 1 «>/s>?*tw§* 2 , 

t»B»2©/<>:/l=^*tf4'JWB* 1 ©/03*£fJfE 

ffi^BB^-X WIB^Ba^-X h^^L-C 
tftE* 1 <D/5>.^-t«IB» 2 <9'<5<^i: c •' 

[O O O.I ] - . ; r ... . . •• : : -i 

piawsau M«^a^fiBa»«^<»SjS^ais^y ; . 

[0 0 0 2] •. 
ft^fflfl"*.*; ;-«|*«*HI?P4t- 1: 3 O 6 3 4*4*481:: .-30 

SBiS© r/0^n«fl!>»ijt^*j.-. (isfcbvccfc 

itms%< -mmttfoi** ±tB*^ji 

y ES| Lfc7t?^jlUA>&®itf HV4*%WMMWt -5 C t - 40 
[pOO 3] ^S3BB 6 2 -fr 1 4b 5 7 4 8 

Ett© r^/^>^Bjt^j izjstyin*.* *8Ml©aSi£^ 
y **ai>fcA u (&) «©fc«£J*#i2-r*xgiu 

**e5U 1= <fcOTClf E^-5 £ fpBSlz iS#S?mKl * BJttl ' 
u *7k¥^iRii=«I*-r*xai:, Au8i<ftJS.. 



a <t £*-r set £ #a t -r 

[0004]Sfc. 5-1 668 1 1 #2t«ICE; 

K© r^H/^^-^cD^fiE^rsfej ic'fcp-ci*, i c (IMS. 

BUS) ^(D^Sft^acpT^SmffilCA uCDX^ V K^v 

>?£9^-tf7tf>#-cfl£i£t~ *©JLi::*ea-e*.* ?. K .,. 

5^B&r-6i«!:*aWi:L-C. IC^©*^(*^S©A 

i XT/us — ^a) mffiic a u <r>z.$ v K/^>^$T 

[000 5 ] #ga?F9 - 6953 9#^«fB«<D 

*R-C«5 Hi. *1 «?/-< > ^©*B ^SaSii-y «?. 

tuiifti ©/o^t^fifc-rsxsi:. saiLfcm ; 
1 ©/s>^©sai=B2©/<>^^fi£-r-5xsif^r^- 

[p op pi -«ror7-f^/<>^©S!JS^i=i*. *© f 

( 1 ) dF-v 'J Lfc"? -f .-V©ifeffl8*5Slk UT. 

Lfc^. e-7 y *5i#±if^vii=<fcy 

^it^^y^fe-s? .•. - • 

[00071(2) *vtf^ y +*a i u fc ; 7 .l( *<D5te 
•TP>L fciiSlsff 5 C i: i=«fcy -< ^*«0»i ,U 

f&f&TZi JM*l*JtE^ffl^F4 - 1.3 0,6,3 4#|C^-5,v 

[0008] o) ^ve : 5y**ffiufc7-f^©5fe, 

fiE^S. ffdTltf J:IHl#PBa6 2-1 1 5 7 4flfP^ 
r$/^?ifiltSj • ; . o •: isi .t.\:A 

[O 0 0 9] {B S^&©^^/S^j©S?3^*f=? 
-r*l©S#t.. HI 0 (a) , (b) l^^#<fc?§ r> 

lc§BP**tfc*— JH-^-f-Vi o 4*fflU;. H(cc©p. 

1 0 6*»J«Lfc«t* ^tf7'J 1 : 2.ST»jS%«f'!, 

dF-vtf^y 1 o 2©issBic«to-C7K— ;n o4tii/.5- 

K1 ooi=E*U> ^-f-^/O^Vi 08lf«t*:i; 



[0010] *lt. z®t$* bfv/*>ztia&t 
&W± y 7 i 2 0 (i; l *4$ tf 7 0 { f o trolffiiBi o't- 

[001 1 ] ijeftSEo^^f/^^^oftiisrii 
it. mm?') > bm*Mmo>mi&R\t%ij ylrf ; 

>v^»«*ti*o IP^; 01 1 (a) izakZte'XZ °< 

icV 3 o©*«fejaiffi(biia^liffi/<^ ' 

K1 3 2 ±ii^-*l^*l9 * V/ 5 ^ 1 3 4 £M Life - ' 

^tfMMKHr 3 o 'f^iV fcmt t > 
aiDSffi/^Ki 3 2 ±<b^-?^i/^ 1 3 4' tOm& 

«T1 3 6CDE^S<©a3»<Dtffi/^%1 3 8i$»##*- 

■ ""^ " - 

[0 0 12] fctV&- @11 (b) jt«^ft^$9l=<r 20 
*i»ff?13 0mStt. ¥£{**9!?¥3b05 

«A-vKl 3 8lz&fi4£t>-5i:&|^ 9^*A*^#3 

44M*W iroiiia Lfc9^%"0^ i 4 o 
3ib©aa<Dm«>-<^Ki 3 

«1 3 604kft(j!rit&ft9 Kl SVfcfcHStlt?^ ! 

^•y^^r^o : v ■ • ■ 

±lifefi£ Lfc«i t (D A hrtis-j±lzWMitm L^BB 30 
/<>**lMtt*t**.' «^HgklB4#ij}JF 5 S- 1 6 6 8 

11 mzm $ ^mHyyommijms *>ftB8¥9 - 6 "• 
9-5'3 9#ic&s n<>zmiS^%i&^mMjfr% 

SS-r^. ■ •■ 4 .-'."i:!-:-.« e S»!*v 

[bo 1 4] ■ •■ >. :• i y r i 

[jfttaWBft liifc 5 if : «Rfl] -feS i-ev -tffiai b * 
(I )• v ( b ) tzm&nt*. 5 <c#j|r«>'7'f#/'<^e5>' 1 

y&t'fcivc. ¥tttfc?9 ?i=fc#***©***fl:^ * 

K«>l»^/jv*.< fe«*&.<? 

ictt. 010 (c) fC*£*l«&$ite % ' fcf ^ y -1 If ' 40 • 

■T St J ft*fonJItt<J!>&£i 'J r 1 2 0 tf*****" 
&A% K 1 6 0 a £#3MB Lt b-it\ 9-<-V/X>3fl ' 
0'8*£«ftft>*K f i 0 0 a i0&£itttft»fcxiJ71 2 ' 
O a%^0fe^Si»A</Jx$ < ft*; CKDfctt, 

#*<%>* j 7^¥/^^i o 8 £**/<■? k 1 o o a 

4. ' ;: - 1 v.:--" - ■ 

[0 0 1 5] tr^EH^-f -v^ffiffl-r-s 50; 



m^CD^-Y-V^ffl^T 1 5 0 mt«/'fgg(D/\'>^ 

m 0 «t y t Micse < ft ^ t ; 9V ^tt«tftjk'i=a < % 

« ass tf 9 ¥a>m#¥ v -zzm^zfem 

ffiffli? t ft ^ 1 1* -5 Folfflt. fe -So 
[00 16] ±IB@1 1 (a)\ Cb) IC^ft 

4<fcofttt*©**#^y^<OSiaEllS><(S7 y #'5* 

ft«f*^rlctt % ^0i i (c) i- (<i) <'te#£ft$j:3r- i 
1 . y 3f 1 3b(Dffl^WE'jxffiaroaSA* ; y K 

1 32 a ±IZ^fiE-T S9 VA'JZf r 3 4 a $ t 

tt*©t7-r^>^i 3 4 j: y/J^ < tftlt#L«ftf, 
•f . C1(D/Jv#ft 9Hf Wb^ i 3 4 a $ jgU Lfc^^-V 
1 4 0 £H-LX¥m&? vJi 3 b©mffi/t9 K 

132a 1 3 6 ©ffl»wi5^aa* <«>•<•$. 
k 1 38at $»H»aL^»a>aam^^ v 

*<D01 1 (b) tc^-TG 1 Kroiaiffltf'y 
^ftsA^iiA/fH 1 i (d) IZtp? G 2 ^irijfe < ft*/ 
L€; ^^1 30i H#S« 1 3 6 1 

* 9 < ft*t. ! S^^n -trx^lS li < ft -ifz y . 

s^roisjs* iz» LTm^ft^fiT bfey-r^fti?© ; 

[b 01 7-]Sf fd»- ±IB«E*<DA u'^ltMz&m*; 

Kittri-c&jasjt-s c tizu^>icih< : z0)m- 

•5. C0t Hg&frotH/*? ^0!)ttW««ltt¥B 

<Di±*n£mm*&ztttb. /<s>^s© « e o ^ it * o 

#F^(0ft^^*^-r-5 ft ^©ftKAtfc*. 
[0 0 1 8]:*s^«Mli^SffiHH^*ffi*Tft^ 

ts«><v Kt<oA»ft»ai#tiifi«tt*ttfi^«£ j 
[o o 1 9] ttz^mw^'motfv^tmmitLx « 
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[ O O 2 O ] 

[P&£fl?£fe-f -5 *:#>©¥©] -tEBHtt.. KIT©*5B 
KlcffE-r^JSffit. -a**«^^*WEfrf 

i*. *-©*-v bf 1 ? y ©aa* < H»#©aa^^' , t>* <D 

or. 7t?-;u£ma£©StgWfca^®»AH-#l-5fa 

20 

[OQ2 1] IE*;. -MflZlCfil^ic-.t;?: 1 ^ 

fot. .2©*— vu^aotc^-f •*©*«» 

[0022] tzm*m 2 isa**-,* tf .? y.i?*j 
s.A<as$ttrt>-5 Etiz*y» r7^©5te.asfc£>8a 

©r7-r-V©ISB#ffl*<£<tL-c. 7^*<aW£4x^< f 
fc-Sfcto. /-<>7l=Btt -< -Va8ilA<!&a+fl: 

[0 0 2 3] . B**3 £B4&'<>:fl»*$a4**; 

7^w>e^3*»=*y« j Hpa<D««^R/,^^ 
^BK-r-5/5>^j«^rfco-c > f»#a 1 kk©** 
tr^ u .*aiyt... v©*,* tf^ y ©*— ^,£s Lfc^-r 40 

©RE#©a9M>> * >l"(>ffl<D*TTVH=Ifil A" o TfT y #4* 

i=eg^.-et>«Knv^y #rr/u#aai=4f e kasaa-. 

[ OO 2 4 ] C © * 9 £IM«?IZ*^/&£^Mt8& 
tf^ 'j ©Rja«©aa*> &4»i£>a©*— ;u=ft*.o-G^r, 

y ttt*KiaA,-e^ •sjSffii-.fc y 7K^u£aaK#E 
*aaa*3 z t y ■» *©a©x*;t.:F-;©eig£ 

att**©fta£HaKa>tt*x.g T«>+i£>»^«* * 50 



tfCt A ? RTiil-£C& fc to. fc t ^««0)H»*</h $ I* 

sfiTfeott< naaeaax-u r*<aaw ic$ft*o 

*<+«-lcJt«$yK. jS#©aWa*<l»l-t LT. ; 

t OO 25] £f=. »**4 

a. c©7t?— /u^*^ tf^ y <D*p«fciEBii=j: y . 
a e LiB*aa»i«-r tff y ©ea^-re. l 

-ca»is]^-;u^aai?ff e use^sfftja ur . 
^ j^js-r ^ c t -t ^ . 
[0 0 2 6] c«>j:3.i=naa4i=a«/o^aa«a 
i-fc^-ci*. y ©^fi^caaic* y ?t>— juss 
m\zw &. Lm&mmm-t sisi=. y ©<aa£-r 
t> Lxa^iH]^ -c > ^-r -s c 1 1= <t y « 1 1 s.ma. 
©ilA { p)8tt©^^i y r * y im§^ 

C 1 1i*5imi~teZtz to. M#©a^3i^A<[S|J:U . 
[ O O 2 7] Ifm^ 5 lC«*/<>7'^fi67ja(4. 

±3Bii^ 4 is«to/ ^ > ■Jmrnysanzte i\x . * v e 7 
y ©(ia^-re, Lraa[3»Ejfct;fi§a8*Da*tTois 

lc. S*5l-+^ tfv 'J ©JS®©4"£>i£aa©'t?ASBA^ 
-CK6SI=-r.6 L-C7H--H>^»El>fi«^*DfiLr/<>; 

^^bkl. ^i-#-vt : 7y©js®©*'0^aa©Ft>* 
»jna-r4cts«at-r*o: 

[0 0 2 8] w©«fcol-»*«[5lC«§/N>5r^fig7J^ 

icfcL^ri*. y ©&a£? & uxai»[Hi?K>T 
>-5r-r <5isi=. y ©js®©^ $>^ma© 

**SISA^ €> U X if> >=f < * 2 1 1= * y r , f= t 

*ma©i§»A^<n>«£r fcoT*,. a^x y.7r^m 
aRT'i^i*ic^fiE lt. aa* s*i*6«ii=»p t t a. 

ic-5-©— 3©x y TrtT?©a^aatb^*<B < <f-5.k 5 
let. 2)?lcJ5»ffl!llc-rt, LT7t?>T-f V^-S-fclS* 

y . a©x y Trt-c?©a^a«Jtt^A5a < «=s * 3 1= t, 
■c. atowTHi/^H- >?©is©;fea^x g7*fft^c 
iA<Rraic*5fcto. L-f ©a^x y T*<a* 
l. ^iwtaat^a^aa^a-t a»fca«. 

[ O O 2 9 ] *fc. M*« 6 > ^JS?J^I*; 

±iBa*a48B»©/5>^fi6*;^i=i3t>r. 

y ©fia*-re» L-caamaE»«a*iE!Ei)Da^»5a 

ir. «ai-*^tf7y©aa©*«i>saa©B&**siii= 

-afttt-c 7i?-r;psaE ua^ajna uta > 

l. *ic2©M>^i=aa-r-s7'f^'$«]aLfca. + 

■v y ©^a3&js®*/5>^©a**SBics-c-catt 



[0 0 3 6] z©«fc5lc|i#«6lcffi£/\*>?flSfiE;£& 

tt©i$£x u ! *#iite#4ii3&ri**«!>©. •' 

£ it* y , v w^to#M<i>*i&i£ 

*W*L.'- #^i/£mffi£©&fc&g*<flj£utr, 
feSM^tttfiffliii^e.^^. 'wait; r©2 

^®nsp-r«c tic* y . /o?©*^©^* 

at LTi* 4 , «iiii«aE©5i#*#y**ffl^*£iif«fc 

[ 0 0 3 1] »*t7lC«*/0^rt#Sfel*. 

■7* y«ma©m*i±KA*>:7£ 20 

©l-lftit 6*t*:#fS/X£ 99 bfc94 -V0) jfe^SB £ SSHi 

[003 2] *?± 3*v-Mz&fy\zmnz>ixtz&&'K 
■1=* ym«8i6#ELe^ftiai-r-5^-< V7tci/^-< > 

t z zxit*<hto&zmm?zz t£<x$ts^ 
f=©v- a FSs±fc©fijtA>e>^-r* c t #*<-t?# 

z t \z j: y - ^ffl9^*^«M^««^-eifeoT: tH 

[ 0 o 3 3i zd)7a-)i>%w&iznm lx/s>? 1 
£iM*-r a c t ia* y yx^-fm^+fttm&ztz 
z k^mzu^^Wz^^^i>v^)v<j>wmM^m 
\z j; y ^a#aao«-r*-£ 1 1= 

«fc y , &£x yTttrattit^f y vif©RStt<o«^J: 
y t&sx 'j ta^****:©; nvjEUm £©&£ 

fcfc\ 9-<V©«JIftt. l>fc&. (t*<D-7 50 



xm2*>gZ>Ztlz£iXftz.li£i\ 
[0 0 3 4] H^SSIZ^^/^^^fig^tt. 

& / * > ?Jfcj$£&-e feot, fS#JS 2 ie« ; ©*¥ 

tf 5 Wfflt^T. c<d+* tf 5 y ©*-;U£a ufc^-f 

o&mzts^xwm-fzztzftmt-rz. ' 
[0035] zw& a izmj&gBizmz/OJi&tfiftm 
icfc^Tii, 'ingta 2 i=«**vtf 9Xi im^x. >*> 

[0 0 3 6] IS^9l^^m^SBStt. »«i© 

/\*>e>^iz«fcy^BE3F^f=mi 0>/*>?t. com 
1 ©/ ^> yiz&m l x i*z>m&<i>&2<D r> ■< •vsisiJ t v 
36fi©m^j«®. mm. sri &t/ , 7-i'-vs 

znxi^m%<DB2<D®LW.&o)®mmt. n4*w& 

CDSiaUT^«.4SS15iS«ai/fflH<D»iMg±lC'7'('-V/\* 

> ei/^aicj: y^j£$*u 9 ^ -v^su ^ l r m 1 © 
/<^isHiN»$*ir 2 <D/N*>^t ^ s ^ t * 

[003 7 ] CCi 5 KH#JI 9 lC«*S^-g|5„ a B |Ctet> 
Ttt, mS±la^fiR$tLfcl^ 1 ©/N*>^ir0rS©»$© 
*6i!ii14©^fige±l-^*^fcm 2 (D/^^tA^-f^ 

ff # &p$©s * ^ t. o T/<^flqnA«nr z. t 
izKztzib. tz t z.m&o)Wime vTitommizw^x 
mm±izMi$<-?z>,t>zr<D*2z&i^ < bfcittuffc 
6 * t ^ n fc o t * ; S^-fiPS * nsis«ic^-r « 

[003 8] *f=, ofc^s^asatt. mii 
<fcy^*^Ti>^i©/\*>^t, mi©s«ic«uii 

t^^2©S«|cEa*i»i'C^SSffi±li: , 7'f^/^^l« 

>^anc,i: y^$4iT^*m2©x>^t. »i 
mm 1 ©/<>^fc*2©»«©*2©/<>^t*»« 

[0039] zto&o lcii*Ji 1 o izfi&am* 
L^TIi. «1 ©Sfi©*aJ:ici»ft»«itl>«*i'©/-<": 



( 7 ) 



ffl-r -s s*£B|B3B -s f=«>> / < > ^©a^t tBB ^ 

[o6 4o] hbt*b \<mm<®*A«#£%? 
t«*»t**M*3P^ H=* #cBB**fc io 
fc, ¥fflA<f& 1 Rtffg 2 ©£«©&mffi-£'>;sS*«£#& 

tie i zo&Wiomm** * 

[00 411:**- B**1 tl^flk^«*»««>*.*»:v 

tiamvx. skb/O^Ml^ silx-c. ca>m 1© 

B&v.BB«»BBBBB, 'BBS* j**Swi.v- 
rose t©*f >3l?B« LT*>^ 
SflHMttt^BBfc***^***-**^ $®B*i 

l-c©j£ b**«,©#-Hf*c-*Y ^9 y «>isffli-<fcy 

t £*rr.&c -So ;>.' • 0 ' 

I o o 4 2 ] z<d*5 J5»*« 1 ttzmswmwM* 
B«&i=&i*ti2» s BB»{<:?>GWB***B 

j?S©f&B1±©8JB§Bi=<J; o-c»a**s fe **s*8P v40 
ffl«BBBRX*BB<DBBB£lsB 2<8>*V^&B*:* r ; 
BB^BBW^Baw^^^fcaWW^^^-WBtJ-s; 

B»««»l5#B*.*f**.- c©fc*>*vt=* ^«B<»BB ,;• 
tf -y *<b© iiBlcf* o -C mB± l=»«-r -5 ' layKZ 

„= B £S£S8U=*£*£B©fcfcia** v 3f£+#K« 50 
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«u-c..»«^Pi*x*#ai=-r*t*i=-BB«®B/. 
^^jic^-r-sm^ti^ Ait & - £ *»wBiw$*. 

[0043 1, *t=. S#JS 1 2 iC^-Slt^SBSi©®!^ > 

« rtDBBisBBifc-ct^maJbisp^-V'^-i. 
mbi ©A>^£»)*-f s 31 * 1 ^ f 2 ® 

y % 2©/X>^*»Bf«xB t i IS 2 a>^v?£BB^ 
•r -5*M«fe y BBaro^H^-r* k 2 ©a-v^iu. 

te¥^-5xat. B1-.0&BOB i©/<>?*B2«>tt 

m<j>&2o>^zrizti®Zit. b 1 «)'<v£tB2<?>*- 

>^±©#Ba<<-X *S^h^ 

2 <D/t>^i: *BB*#i £ t *B«i: ,K •".-K-s? 
[o 0 4 4] w<P*3IzB3MI1 2lc«*«#BS<»fte 
B*Blcfct^-Ctt. .B2<D»«fl)BB-tt=»Bl'*:B«^ 

^. hsB 1 «)»«©«a±l=BBLfcB.i 0>/X^f«B-- 
fii$-tt. #ffl/<-xhSj§B$-ti-S-tl-«fcy-^ 1fl > ^ 

«a>*a±l=BB**fC^*B-2©/<>--?fc««#H^-- 

r?<{ J V'*>zr$:&mi-Z ^ t**BBl?«:V..».' *®<PI»B ; 
e y *fc©BBBI=»B U"C'0^®BBfctfB»«*t? J 

-So ■ 
[0045] *f=. »B^*B .t«>»B®Bt ■ 
tg 2 (D»ffiro?g2 ©/l>^fc BffiBBi?**^* ^ 

t =% ^BA<m 1 &i/:B2©S«a)«-BaJ;!>B^S* t $: 
ci: < *©B*ilK**W LTBBfi" 

IS*© a u /<>zttmm'*>7* B 2 BBBSNBB*** 
4,^ 1 2 ©S«©SBra^ v ^*+^l5BB^.:; 

BBBOBBiHsB^SBlBt****** 1 /: ,! > 

[OO 4 6] v I-.. . - iv>',- 

[f|B«>BB<PBBl-ia"F^B«BB$*B l>^*^-- ; 

1 (DUSfiJBSS)- @ 1 ( a ) <»> > l**^^* 1 ^* > 
mm'm 1 a>BBBBI=B«'<>^BB»ft*BBt Sfci 

«>©«BSS-e fc y s. i -tai-i*^- * tf 7 u j 

X.XSW&>^ IfBBBWt. TSKIimB/l'J' if©:; 

.•/••.••^•«.±< 

[0 0.4 7] B1 (a) IC^-T <fc 5 #9*ff ^ 
J3^T, t7 y T 2 * *>fc*— ;n-7 

-f-vi 4$iiuf=^ cror7-<^i 4©*BB**®*- 

(C*oT5Sll!L*C. tP— iWT6*BB^"*- 
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y * * * < £ i s& *© k r & fc • c c x-^ffl-r 
ap©*-;uicfij5^t-r y tt«(2iHt?-?-v?c»tt#«: 

[ 0 0 4 8) JJjtv-eV @ y ( bflC^-TJ: 5ICi^Vtf : : * 

9W i tTBt-fr%7H^< : 

e^y 1 2tof-^^©jssi£*9T^— ;ui 
a><9 Ki o(c#s&; jttett#aRwi6LT» -7-r^/< 
>^i' a fettrtfepttta #4 y 12 oss 10 

A<RStt©j§i8iB;^ £ 4"6SR©*— ;uc(S|A^r-r y 

^ K 1 0©*A«SI=**^Si ! «£oT. ■W*/* 
8 jtrnmstv K 1 O ir^SI^±©@ttfi£ifeg^^ 
fc*R«t*©&£x 1)720 14. ||/^ Ki O ©Ml 
£<%&©«&£ y */Jn$ < ftoT^tt, Cffl/hSSf 

[00 4^1 jfcl^/'B^Mt t«tC^v- vH-*n&ir % 20 
sisjfSlBrcVs^^V 14 t.-f|*jsfc£*3l#«;«r' 

P036-5 OF teLt©«fc-5 K*IS«5«IZ*;h.l4\ J£®*<R 

t?7 L -/^«^J5:L-CU-5*A'tr j 5y 1 2j«fflL, * 
ro-r— /^ttrojgffiicioTTt?— ;n 6 Ki 
o r=a s-btt*g*ia Lt^-e^o^i 8-*»j*-r« 

KiZnWiv Ki 6©ctJASBr=M*€T; RfStt©^ 
ffi/ty K 1 6 i©Hww/«cSl^iii«$+«.|c5i« uril ; 

[0O5 T $ £(Sg2 <0SIJ6fe®) 02 (a) v (b) 14 ^ 

£ittW-r-5fcto(D8iB&BT?&y „ «-0izfcL^. ±aii 5 



[0 0 5 3] SliV-E, @2 (a) Icftf* gfc; ^tt 
7 y 2 2 £TS$£tt-C. « i @B©^>Tr^ >^#fx 
5. fiP^. %v bf^ y 2 2<©¥«^JlEffilS«fcor #— n, 
K 1 OIS#EEC,'MI=S#ajD«br. 9-f 

o©i ij-7 (02 (a ) ©Tisi=*-r zawRtfm/t 

* Ki 0©£±,##) Wls*Jlt^S^®a©it$*tB< 

[0054] j)5i^ B2 (b) ls**J:-$f£.> : iff2« 
B©#>-x-f i>y^fT5. IP^V +ATtf^y 2 2©ISS 

©*/£>$ma/< k 1 o ©^^sbav^-^©^^, s 

tfbLWf/i>^2 4*flE LS#aRMli-r^„ 
- 5 LT . ft^x y r 2 6 b^tg/«.y K 1 o Risi#» •? 
mztefcL. m«/<-y Ki 0^»6<)|z«-gi|Lfci:#lc 
Mi'JT (02 ( b) ©TSlc^-TiE^tt©mS/^ 

K 1 o©^t#») rtitfcrt5^ja«©ifc^iS< 



[ b O 5 2 3^150 1 ( a ) t &m\z tmis- - 

*ss*^^¥Ksa$ftrL^jE^fe«©ag/<?<>^K^ 
o±^i=fe^r. y 2 2©*<oi=ggo ^4if=7|* 

4^iiLf=^ CW^'fA'l 4©$fe4gfi|5 

C C-Cv K 1. 0 tti -f-WSa^fil j)E©li^J: i) ; 

e^y 2 2(4. $£*©*© t^flUc, ^©jgSft^SP 
©*^$^t>X¥SIC*o-Cl;^i • ••■•..•><>: 50 



rl$^x y 7-2 6 a Lfcsg©*m^x y r^ato i 
^20a©^>T?-<>yic < feo-c»^xyr ■ 

2 6 b^^5. - : :*/r; 

[0 0 5 5J fitoT. ±SE0iO (a) - (c) ^fflt% 
TSttBJ Lfc«t3E©Q^ . fijj^^^ tf? 'J 1 0 2©^PffijS: 
JSS©4>'i>^/J^ffi»©Sg/*^ K 10 O a ©4i*gpic-4 \M 

o s z^m-zmt; «i3tE©R5att©M^x yr i*^^ s 

K 1 O O a #^»l>Tj.:^^/i>-f 

8 iSS/N* y K 10 o a t ©Haw&^x y 75 1 2 0 
a ©g^ttm*</h* < 4'oTlit5 *%&k . ; 
2*©7|?>^ >yiz«feor^fi6**i.S^x 'JT2 6 r 

2 6 b©£«:±: Lt©®ai41i*-r > ' s ^ 
[OO 5 6] 0^14 LftL^< v 2 J : 

4idjs«fcTt^-7^-v 1 4>«^ mmmm<B5\$*>g i 

[ 0 0 5 7 ]. Klx©«k d I^HJ6«l:J:«lf ; M 1V0S ' 

©7K>-r-r ^rsfci^TvV** tf 5 y 2 2©tss©>>0 
*y.^i'j72 6 s^iSMy Mommmffimw 

y T£mtbz>&. 5 isit^rxy 72 6 b mnmzM&t - 
2 3 ur. 2e©7H>^r^ «fe o-a&fcfcSFrt;* 

tta > I.'/72 6 a» ! 2 6 b^Jt*Ct«|:4 .; 
^fc«), ■7-f-V/<>^2 4taffi/<^Kl Oir©HgM 
*lS^®»*+«-|=a«LTM#©J8^®g^|6i±$ ■ , 
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[0058] (!f§3(D»&£BSi) 03 (a) v (b) . 
(c) |***t-?*l*f6Wa>S3a)Slffll»«ll=:«*/^>^ 

»^as«»fl-r 4fc«>o!)«!iSH-efeM» 

[0 0 5 9] ±|B@1 (a) iC^-T^tPHfl-UX, : 
^^^^|-i31B$^-Ct>«.]E*»«©^i^'y K1 10 
o±*KUsivc. **fcf7'J 2 2©#>0l-BBq$;h.fc* 

£Jfcm^l=<fcoX;8BllLX. Jp— *UttM***. . 
^c-e, mffi/<-y K.1 oi*. V 

[0 0 6 0] ?fcl*X v S3 (a): ^-Vfcf 

klx. TH-iv^WE-r-s*^^^ 'J 2 2 

ki o«)**»=-a*^'c*PEELtt*aaiif 

g:f 6; fit, K 1 0 ©®SWM£3fc©if ^ <t y 

t/jv* < ftot^fc*. naft©S6i 'j 730a i* 

[O 0 61] *^t, H3v(b) 

LX^*?** 14 30 
[0062] *l^X. 03 (c* 5 352® 

a©*:^* in*.. 2 zwmm.. 

* If ^ 'J 2 2©¥JS£:J£®£'7'l':V/<>?2 8©B84»D 
Wt^^^>^2 8l=a«UTl>$9<^»^r1;. 

4 a i=sTxifEUia«as*oa-rSo , -5ut. s i p 

B©#>"f < >yo»l=l**»*3:' , J 7X-fcofe*f/< 
•V K 1 0©«t>*»l::.!£&xy 730>$»*?*.: 
[0063 ] fi£oX» -tiBI2 1 0 ( a) ~ (c ). 
Xat^tfet**'? 1 *"* P&#vtf9'J1 0 2(D¥fi^ 40 
JS®<D4"t>S/l>3B»0)m«/^^ K,1 O O a (D^ffefiUI-— ; 
St*it-C^-;U*»E Lfi#iK*na LX 9 •< 1. 
' O 8 ZI&rfL+ZW-- t£*©R3P««)1$^X'J T 1 2 O 
K1 OO a^liftttUt; r7<^A>^3 0 
8 £M/<9 K100 a i©*«M£»*£ x 'J 7 1 2 O 
a©&£®«*<']"* < JfeoXL*i5»^tlfc«-r*4:* 
2g©#>T-f >^lc«feoX»BK**t*tt^xyr 3 Q;. 
a, 3 0b(D^<*4:LX(D®ai41f* ; ^'So 
[0 0 6 4] BLt© < *:5IC*38Jfi«&Jt*ll*- W^BIH. 
©Tp^-f >?lCfc^X. *Y tf 1 ? 'J 2 2©j£S©+i>. 50 



S«3StoS LX9 -f 2 8 * J&JfrT S C i: ic* 

y» nawft©i*^x»jT 3. pa ki ossm*., 
i**.m-r *©©. m2iei@<D7t?^V-f >?i-*5tyc^ * . 

Ytf^y 2 2^'>LfbLtv ^-Vtf^y 2 2©¥S&,. 

jss^o-f -v/^>^2 8©i&4>i&!»6\ t> si; X L V* 7 <<" i 
j:y, mi ®a©7tf>T-<- >^i=fctt=**i*^x,y/7i5& 

&ofc«ffi/W K i 0©**W:lS6?V7>3.<) b 

C3LX. 2S«)*>T<^<fc'5tieS*, 
tt-S^x iJ730a, 3 0 b.£ttfc 

[ p O 6 5 ] L Jb v *» , ^©;2 IS Sj©^>^<; 

mmi 4 a ic*-v t?? y 2 2©jsa£ij§xxpp£ 
*<d^ty tr^ y 2 2 <z>j£s<z>BS£ * ^ =1*4-; 

J: y . -V/^>^2 8©S*©V^y >y*ff5 C t 

. fcts. ■ ■ ^' • ' ' 

[00661 (*4 ©^Jfe^m -0:4 ( a ) W^fM8«>>: 

«BS»r®HT?fcy- H 4 (b) ttJtlS<Dfc«>l~«e*ro7 
x vTHl/^r-f >^ii**-r«ll8BRffi0Xfei>o - 
[0 0 6 7] 9&£0*?x.-rs&#Zrr'f >^aclcfet\X- 
l±. H4 (b) |c*-TJ:5lCv-^.x.'y^-^3 2I=» 

[00 6 8] ;Wi*» h*stt=»filt 

fcs,;7-f , J ^ ! 3 4 t LX^ffl.^-f -V^^-S^I^I*- 

[0 0,6 9] i:t. *HJfi^ffil=«i>/«>^^* 
IcjSVVcW $M\ 04<( a). l=*-r^5(=v ^if^- 
2 ©^»©«^*jSia^fc7<^ 

»*tta*l>:J:-3XJ6»tV;X. #-^3 e*«^j*^ 
*U^X; r >i*/y , V-fl'3 2 $T»$ltX7H> J r-f 
4It3.\ BP^v 7x -^^—^3 2©¥fi<fIBl:*o' 
XjR^7>3 6*Sffi/<v Kr(@^-r) lc»BEU-.«l=> 

ji^sttoMLx. n^^i^y (Bay**) :.•*»**:■■•■.. 

«JBfr$*t; l Z<D9-f^3 4<D«)»rtt; ttJtECO^x-yv 
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[00 7 0] Kl±0<fc5l^§ISfie9ICj;^.|f. ft3tE<D-? 
i v >^lz/t?— ;U3 6 $Mf&-f&zfaiiz.£ 

fcort,. tf— ;u^j£:?DirxicfcUNT;f^)i,^siag§ 
i=<i«-r s ato^roitta^fijffl'r * c t # -s t • 

S 1=MW •& C 1 1 X- £ -5„ 
[007 1] g|Z x -7x-y$/«y— /U3 2©¥fi&JiEiSl= 

-f-Sfcto. SfoxyTteBttfcfcy. ffiftto+vbf^y 

-5i§^<DR1gft©fe^i y T«fc y tg^i y T' 
[0 0 7 2] (m5<DHffi^|S) 05 (a) . (b) 

^^^B^roigsroms^eic^^/o^^^ 20 

^SiW^fctoWffiBSBiSSlT'&y. 05 (c) tt£t& 

a>t± toi=tt*a>/<'> ^fie^a^^-raiiisBf S0% & 
[ oo 7 3 ] a*©/<>^fi65jafcfci^ttt, m 5 

(c) l=*'T«fc5l=, K1 0 0±fc9-f 

WBfMLfcl, *A>tf7U 1 0 2£5l#±lf-S 

■7W-V1 04$fl)IkT^4. LA^U Cto^SHCfctS 30 

XI*. 7-f ¥/^^i o'sitftia-r-s^v-vsiaji o i 

a ©1 £ £ $ 1= SUffll-r § c t tfX z u l v 

[00 7 4] xnmj&mzmz/oztteftxai; 

fZtS^Xlt. tt*<D** 1*9 'J *Y'fcf5 

y 3 a to^^urto)"?** 1 4iciftasi*#fvfit-5S^ffl 

GWS?L4 0 A<8fltl $*tTtV^^ tf5 'J 3 8£<£ffi-f 
'J 3 8©*— ;UC7-TV1 4^iStfclft* CKDV^AM 

y 3 s ©feaicfco ttK-jp ^tft/Xy ki=# 

[do 7 5 ] #t>-ei ^ v y 3 8 izmn Lfcs»®0t 
0 P, tH— )i,no> r? * -v 1 4 i=&m£ Rfc^ttl*. 

[oo7 6] *t*T?. ^tf^y 3 8*3i#±if«ter = 

fiSJftlcrM -V 1 4 £ (Cfc oT3l$6S G 'i»c«fc 



t^-s -7 -r -vsas 1 4 b feg ^ s-^s+^^s $ \z®m-t 

So"'"" " i. 

[0O7 7]%±©i 5 at+t(^ Tfx-ju^ 
©^•Vi 4 lig6®^qfc$#it^j|jam«&?L4 0A<§§P 

f&tili&i $&S&*&?t 4 0 A* C, ;H*3CD 9 -TV T 4 It 
S&a^Rfe^ttlf. *-0>fif?r© r 7-f-\'1 4©ISSttj!|$K J 

fc^-e-rafepft c tic j: y. iankiitt'' 
S£3> Ha-;i;-r-5Ci:A<HiS6iift§fcto. -7-f -V/V 

>?4 ^iC^Utr^S^-f-VSISPl 4b(35g$^^ 

li*Jffll-r ^5 Z «t it<X # -5;' 
[0 0 7 8] ^cfc^ ±IEHJfe^jteii^^tli. @5 : 

( a ); i ( b) IS^^Fift*J:3 It; S»®et*&?t4 0 1*4 

^ y 3 8 <D±mzma ttixi,*$& % t<omk^Hi 

a46<Dfflotjifll*iEjl%btlcj:y» ^-f-^i 405® 
BffiS^ Mica > h □— c: tsrtlT-fcvS, * 
fc. 9^ t/i>^4 2 S^«Lfcil«©*®IZj3tMC, 
+-V bf ^ y 3 8 <D/fr— ^©^if -V 1 4 ItfSftm^ life^f* 
l+-Ct^A<, "7-f -WO:?4 2 ^|?ELfc^ ^V e^^ 

y 3 sro^^^cDiss^^^itit^fcgiigi-fctvtri- 
^m#t«&fl,4 o av^t^— ;n# J ©-7>f -v is 4i=sia^iftt 17 
f*Mt*ciizj:y, *7-r-v i 4 toiRiKka^Mi-3 > »» 

[0079] (DUffi^©) 06 i***B^©|g 6 to 

mmi^mizm^m^ms,^^ m&mmmx^> y > 07 ■ 
(a) „ (b) ( c ) i*-?-^*t0 6 ic^-rs^F-aia 

a£ $i»B^ -T ^ fc 46to««53iSlBTBl0 ^ fc h . 

[do 8 o] 06 izTp-r&oiz^ ¥mtt*y75 00m 

K5 2±ICl*^H^tl»1 to7-f-V/<>^5 
4A<^fig^tfCi%^ 0 fLT? ZftStolg 1(09^^ ' 

> ^ 5 4 *n e, i*+^jec» * (D^-r vmet 5 6 A<it ■ 

tXtt^*. *fc» ¥»i»^«y^5 dtoaft»fiE0i 

i=Ea $ *ifc«sn<omffi/ < K52; z.hzoni&tv 

K«2itl=^H^»^**tE*tto9^¥A<^5 

4-» ir^&roigi to^-jr^/^^^s 4A%e,-t^-f^i±;^ 

»»5 6 (D5fe^ffl$KEL^r, J£^l±©»Sg/i 5 8 lC*o 
■caa^tftL^i *fc v «Bi@5 SAN&Sffl liTtv^, • 

■7 y -vsas 5 6 «>5feaagi5&ix-?-tossto^i§B 5 & itr= > 

I4J *2tor>-f y/<>^6 0A<-f4t^lti^*itTtN: 
BP%; K5 2±l£»«$ftfeS|1 to^W'^ 

/^^5 4i^ggH5 8±l=BliE$*tfcm2 to"7'-f ¥^ ^ 
0 4: A<+»^g $ © 7 -f -vmu 5 6$^Ltl$^ 

*ttrt^„ tto-ci; mffi^-v v±izm^o»07h<& 
«*4i^i^t£it©a*to«^/«^^«2aita»f= : 

2S«jt©/<>^©S&tH:«it-S4: v K5 2 

C* l©9-f ¥/<>9!5 4fttf9-fta»5 8 SiHiT 
«S**tfelg2© 1 !7-<'-V/\*>^6 0tt» «|gJS5 &©» 
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[oos ii 06ic*t-m^|f8©ss&:5&£* > 
@7 (a) 7 (b) . (c) zm^-amtz 

[00 8 2] ±|2m5<DjlJiS^fillCit3l>-C05, 

(a) . . x b> *fflt}Ti»^ Ut=* ? '^v ; 
-f), * ffiffl b-c ; ist*^ <?? ? 5. o <^mmpmm% «■ 

2±l--€-tL^^i fff/*># 5 4 
[O O 8 3ils«t>-G. * J V t^?r y lcBBD,Lfc«im«J&fl. 

an fe*^*©?-* -frKS&a* nfe^i+v ^©SBr©'? 

sot. iftm^^tti+'^as^LfcfflBfi-fc^^''' 
&uTi^±#fcft*©7^^ 56 *^^ s (0 

7 (a) • - ; ' - ■'■ >s ~* ' 

[o o 8 4y^^M**WM*m9*V***®-<- 

«8§B58*»fiEl>^,,7-f -VSSS 5 6 £ MM? *> £ * 

SW^F-tt-S (07 (b) . :^ ;: ^ ,v c 
[o 0 8 51 a^-CteStl!** e7M.;(0*1if ■ 

(0*1*7) *»«Lfc«. 

t?=7 !WI«il.;*oT?R?ikt 0* -V««S5 6 : 30 
omm LTt>*fc$»;Rtf*©Jiffl®WiB5 8 
LSSaADfit-^., - 5 L-C. < *8» 5 6 fc**. 

?*imm-t * te 2© ^ 4 */*>zf 6 o £^i*-r a . a> •■ j * 

yif 5 o ©mffi»j«sM=ffiS$4x-t 
»©*«/£* K52 icgs i <9?4««S#^Q 4 t+ft** 

[G O 8. 6 J tt±©# ? l=*5ltfiW l=* " 

ttro«niifi 5 a ±i~mmz*itz&2 ©/<>?e o tm 

4 *3S6S 5 6 Zit UCi|Mk&*t;C W $ ^ * '? * « ■< J 
/ < «/ K 5t Z JilsMIBH * £ P$©?S r, 

m 2 <D-7 ^ 3f.6 O AM&ftSftTt^ ft* l5.^Sfc:« 

mtzmoi&m** * s s ©**»*«=+ ' 50 



[0087] , (H7 ©^jsp©) as j**iep©m 7 0 
(a).. ,(;b) „ c c ) i*^*t-ettia.8 i^-rm^spa 

[0088 ] 0 8 V.t-PW* 

K7 8 jOT^s^^it&pita'^^- 7 ***** 

^ -ett-?*!.^ 2 <D 7 -f ^ > & 8 O A^lifc * tt"C t V-5 . 
•5- ltu, aflWmM**^ 6 A<S^Sffi7 o ir« L"C 

«iSro«1l/^y K7 8±<DS2 0)9^A>^8O tS 
SS«>? O K 7,2^0)^1 ©^ 

>?7 4tA<. Styf 2#!3^>77: 

4. 8.0 J: y t,»jSi©«l*^«^-XTJ *6#H^Vn* 
K8 2l-*-3-Cl«fil**tTU^«, ^ 
[0 0 89] *ot, JHM|5^9»*7 6<D«ft©*^ 
•V K 7 8 ilS*l=* 2 ©^-f V/O ^8 O A^fiK*^ 
t%*t£«+©a»©«d^5>^*i2«l=S^fci2S«lift 

t m;2© r 7<f) 7"8 0t ©rai^^^^ :8*2;A«r 

^ebs«*>$»t=it*»i*^ etmm^m o t 

[O 0 ,9 0 1 - 3W=i: 08 IC*:f«-7-®S©SfjS*^,«-v :w 
0 9 (a );. (b : ) « v ( c ) Zm^Xl&mZft?* 
«© ; #^ tf^ 'J (0^1*^*) *|l»]biESt#y^***? 

±JSlZt3VXi< *v tf? y oifrr-Mzmttzp* *©*, . 

tit LfcSb ^F"V t;? y *t»*«. **#9>y ©«P!?i 

Si. c5 v m&&m7 o©B2»s©«a©mffi/<^; 
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(54) CAPILLARY, BUMP FORMING METHOD, ELECTRONIC COMPONENT. AND ITS MANUFACTURE 

(57)Abstract t t _ 

PROBLEM TO BE SOLVED: To obtain a capillary and a bump forming 
method, capable of securing a high connection characteristic and reliability 
between a ball and an electronic pad, even when the area of the electrode 
pad is reduced. . 
SOLUTION: A ball 16 is depressed to an electrode pad 10 by using a 
capillary 12, of which bottom forms a taper shape conically recessed from a 
circumferential edge part to a hole on a center part and exciting the ball 16 
by an ultrasonic wave to form a wire bump 18. Since the transmission of 
energy and the distribution of plastic deformation are regulated through the 
taper shape of the bottom of the capillary 12 and concentrated into the 
center part of the pad 10, an annular junction area 20 between the bump 18 
and the pad 10 can be stored in the pad 10, even when the area of the pad 
10 is smaller than a conventional case. As a result, a substantial junction 
area can be sufficiently secured, junction strength can be improved and a 
high connection characteristic and reliability can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. I 



CLAIMS 



TO aim 11 The capillary characterized by making the taper configuration in which it is the capillary which has the base which 
orasTes the , LTwSfted and formed the point of said wire passing through the hole which lets a wire pass, and said 1 hole to 
ndectZe pad Tend said base is dented in the shape of a earthenware mortar toward said hole of a core from a penphery-hke 

K%L 2] The capillary characterized by installing the hot blast feed holes which are the capillaries which have the base which 
Passes the ball which fused and formed the point of said wire passing through the hole wh,ch lets a w,re pass, and sa.d hole to 
an electrode pad. and spray hot blast on the wire in said hole. „* 
[Claim 3] The bump formation approach which is the bump formation approach wh.ch forms a bu-np the efaetood.^ of 
electron c parts by the wire bumping method, presses said ball to said electrode by the base dented n the shape of a 
ear^rTa« moSr toward said hole of a core from the edge of the shape of a periphery of said capillary, carries out ultrasonic 
exS^nd ircharacterized by to form a bump after fusing the point of the wire which let the hole of said cap.llary pass us.ng 

ll£ 7-^'^^^^** *. location of said capil.ary. it is the bump formation approach , which forms 
a bul on tte electrode of electronic parts by the wire bumping method, presses the mulfple-bmes aforemenboned ball to sa.d 
elec^e canHes out ultrasonic excitation in case said ball is pressed to said electrode by the flat base of said cap.llary and 
ul^onic excitation carries out after fusing the point of the wire which let the hole of a cap.llary pass and form.ng a ball, and .s 

SSnB^i'Z^-ld oapiHary is shifted and multiple-times press and I ultrasonic excitation are 
oump fetation approach according to claim 4 Shift the core of the base of said cap.llary m the direction of 1 ^ttmation 
section of said electrode first, press said ball, carry out ultrasonic excitation, and a bump .s formed. Next, the bump formation 
aPpnTch cha^erized by shifting the core of the base of said capillary from the center section of sa.d electrode to sa.d 

direction and opposite side of 1. pressing said bump and carrying out ultrasonic excitation. rtnmM t :„ the 

rciaim 61 In case the location of said capillary is shifted and multiple-times press and ultrasonic excitation are performed in the 
bum Tfoimatio^ according to dairn^ Make the core of the base of said capillary first in 

certer section of said electrode, press said ball, carry out ultrasonic excitation, and a bump is formed. Next, the bump formation 
apjoaoh Sarterized by applying the flat base of said capillary to said bump's abbreviation core, pressing it and carrying out 

S^^^^ - said electrode by the flat base of said wedge tool, carries out 

utoZl cexcSn. and is characterized by forming a bump after fusing the point of the wire which passed through the , suppb, 
hST vwiich is the bump formation approach which forms a bump on the electrode of electron* parts by the wire bumping method, 
and was aslant established in the wedge tool and forming a ball. m 
Efaim 8] ft is the bump formation approach which forms a bump on the electrode of electronic parts bjr tiie ^wire bump.ng 
method After fusing the point of the wire which let the hole of said capillary pass us.ng a cap.llary accordmg to claim 2 and 
Z££ .5 Stamp formation approach which presses said ball to said electrode by the flat base ca ™ s 
oTul^asonic excitation, and is characterized by spraying hot blast on said wire which formed the bump, and has been 
continuously connected to said bump from hot blast feed holes, and cutting sa.d w.re in a posto. 

rruim 91 VWth the electrode arranged on the electrode forming face of a substrate, and the 1st bump formed by the wra 
1 SZS^mJS^^Z!S^ covering the wire remainder of predetermined die length linked to said 1 st ******* 
eSde forming face of said substrate, said electrode, said 1st bump and said wire remainder The insulating resin layer of the 
S^SSX. to which it is made to expose near the edge of said wire remainder. ^^^T^^ 
having the 2nd bump who is formed by the wire bumping method on said res.n layer of the penmeter near [ wh.ch has exposed 
said wire remainder ] the edge, and is connected to said 1st bump through said wire remainder. 

[S aimTo] \Z 5te st bum P currently formed by the wire bumping method on the electrode arranged at ^ subs^te VVrth 
tiXe 2nd bump currently formed by the wire bumping method on the electrode arranged at the 2nd ^^^^^ 
1st substrate Electronic parts characterized by having soldering paste to wh.ch sa.d 1st bump of sa.d 1st substrate and said 2nd 

bump of said 2nd substrate are connected. . „„l, 

[Claim 1 1] After fusing the point of the wire which let the hole of said capillary pass using the bump formation approach _ 
according to claim 8 and forming the 1st ball. Press to the electrode arranged by the base of said c^Mary ,nj said 1st £11 at the 
substrate, and ultrasonic excitation is carried out The process which sprays hot Wast on said wire wh^ch loaned 
then has been connected to said 1st bump from hot blast feed holes and cuts sa.d wire in a position. Wh fT^^^ 9 
remainder linked to the electrode forming face of said substrate, said electrode, sa.d 1st bump, and sa.d 1st bump wrth the 
SI layer of predetermined thickness The process to which it is made to expose near the cutting section 
remainder from said resin layer front face. Press the 2nd ball which fused and formed the point of *e wire which I* said ho.e of 
said capillary pass in said resin layer of the perimeter near [ which has exposed sa.d w.re r ^ am6 %^^^ "± 
capillary ] tile cutting section, and ultrasonic excitation is carried out The manufacture approach of the electronic parts 
characterized by having the process which forms the 2nd bump. ^ thn 1st substrate. 

[Claim 12] The process which forms the 1st bump by the wire bump.ng method on the electrode arranged I at thelst si**rate. 
The process which forms the 2nd bump by the wire bumping method on the electrode arranged at the 2nd substrate. The 
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process which imprints the soldering paste of the low melting point on said 2nd bump from the metal which constitutes said 2nd 
bump, Said 1 st bump of said 1 st substrate is confronted with said 2nd bump of said 2nd substrate. The manufacture approach of 
the electronic parts which are made to carry out melting of said soldering paste, and are characterized by .connecting said the - 
1st bump and said 2nd bump through said soldering paste after contacting said 1st bump -to said soldering paste on said 2nd 
bump. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] 



Reld of the Invention] This invention relates to electronic parts and its manufacture approach ■t^^^gLr: •« 
electronic parts and its manufacture approach are started at a capillary, the bump, format™ approach, and a hst especiallyflip , { ... 
chip bonding is performed in the semi-conductor mounting field, the bump formation approach, and a list, ...;,..„,.. 

[Description of the Prior Art] First some of advanced-technology relevant to this invention, is introduced. For example., it se^to 
£a formation approach of a bump electrode" given in JP.4-130634A Stabilize the configurate of a bump electrode apirt 
aims atTffering Z formation approach of the bump electrode which can prevent poor sticking^ p^re. ^e.cut^^^, 
Ta wte and a 8 J. re basilaris ossis occipitalis. After sticking a ball to an electrode pad by ; pressure- by f e capillary, a cap.Hary. , 
from this crimped position Perpendicular above. After moving the location of a capillary shgh% honzontalhr f™nva .crimped, 
posrtion by making it move to a horizontal direction contrary* a horizontal direction perpendicular dowoand £. , ajov^-. :^ ,. 
mentioned horizontal direction. It is characterized by carrying out crushing cutting of the w.re prolonged from the ball stuck by 
oressure by pressing against the ball which stuck. the tip of a capillary by pressure. ■■ :< 

[3 MoreLr. it sete by the "golden bump forming method" given in JP.62-115748A The process which heats , tee sernr- 
conductor substrate with which two or more terminal electrodes were formed, and the process which makes sphencal tee^P^ 
AuCgold) line which let the inside of a capillary pass. The process which impresses and stocks supersonic vibration by pressure at 
ti,e same time it therefore presses Au point spherical on 1 electrode at least in a terminal electrode to a cap.Hary^ « 
chaicTerize^ by having the process which moves this capillary horizontally, with a capillary pressed, the process which gn.es . , : 
tZEZ tee direction and hard flow to which Au line is supplied, and cuts this Au line, and the process wh,ch a capillary .s 
raked and is Dulled apart -from the sticking-by-pressure section. , ; ^ ^/ 1 ^.u 

AZfk sets to "the solder bump's formation approach" given, in JP.5-1 6681 1 Alt aims 

barrier metal of diffusion prevention by forming the stud bump of Au in the aluminum electrode.of s^o^^«^r ^vpnert*, ,,. 
S as IC (integrated circuit), by the wire bonder, and forming a stud bump with solder^ ft .s charactenzed ^ formmg : the 
_£d bump of Au in aluminum (aluminum) electrode of semi-conductor components, such as IC,- first, and forming the stud bump 

So^Mo^eolSt^ to "the bump formation approach and a semiconductor device^ ^^f^^^^ 
bump by low cost about.the bump formation approach and a semiconductor device ft a.ms at raising the <*^^££'^< 
semteonductor device using a bump. The process which forms the 1st bump on the electrodepad prepared .n ^"^^ 
tinis substrate top by the insulator layer A wrap process. The 1 st bump's front face to,««^,^**<^^^^ 
the f process which carries out flattening of an insulator layer and the 1st bump, and the.prpcess which forms the 2nd, bump, .n tee, 
front face of the 1st bump who exposed. 

r0006l There are the following approaches among a wire bump's general manufacture approaches. . ■■■•> '" ■ '~ ". 

(1) By pu^Hng up a capillary as it is. pull and cut a wire and form a bump, after sticking by pressure the ball which fused and^ ;, 
formed tee tip of the wire which let the inside of a capillary pass to an electrode pad by the capillary, being the so-called — rt,,.- , , 

[WOyKaBycJn^ng out to the location which shifteda little 2nd bonding actuation, cut a.wire and carry out bump.formation.. ; , 
after stickm_ by^sLre the ball which fused and formed the tip of the wire which let the inside of a capillary pass.to.an ... 
elecuX^y tee capillary. For example, the "formation approach of a bump, electrode" concerning above^entipned ; , 

IwWWB^i horizontal*, with a capillary pressed, cut a wire and form a bu^. af|er 

fused and formed tee tip of tee wire which let tee inside of a capillary pass to an electrode pad by tee^p.llary, Fpr examplp, the 
"golden bump forming method" concerning above-mentioned JP.62t115748A corresponds. ....... ^ ^ mlrt ., a ,K / . as ' ' 

[0009] However, it sets to these wire bumps' manufacture approach. Although the , cutt.ng process of a yre f^^!^^ 
shown in drawing 10 (a) and (b) in any case In tee electee pad 100 upper part of ti^shapefor example; of;a sgua^rrwged at 
Semi conductor c hip Let a wire 104 pass in the hole by which opening was earned flut. to tee W^fi-W^^^S^ 
point of this wire 104 is further fused by discharge etc. After forming a ball 106 a cep.Mary 12 propped. ;* ^W^^ ^* 
L electrode pad 100 by pressure by tee base of this capillary 102. and the point of formmg^e wire : ib 

[0010] And the junction area 120 where tee wire bump 108 and tee electrode pad m.^^-^^ t M ^'y^^^l 
metals Xmed in tee shape of a circular ring at this time. The junction area 1 20 pf Reshape .of this c.rcular nng ^ge^ed,,;, 
according to transfer of tee energy at tee time of sticking a ball 106 to tee electrode, pad 100 by pressure by tee base of,a, ; -. ,.i , 
capillary 102. for example. ■ II 1 1 1 1 ' l fi ng). and the bias of plastic deformation.. ■ _ . i • . - - . 

[001 1] Moreover, flip chip bonding of tee semiconductor chip which formed tee bump on tee.etectrode,pad,by frwg^j*^' 
mentioned conventional wire bump s manufacture approach is carried out to mounting *ubst«tes t 
That is. as shown in drawing 11 (a), afterforming tee wire.bump 134. respectwely on tee electrode pad 1 

electrode forming face of a semiconductor chip 130. turn this semiconductor ch,p130 overto a face d ^*^g'^ 0 ar)d ^ 
substrate 136 is made to counter, and the wire bump 134 on two or more electrode pads 132 of a sem.conductor ,ch.p 130 and 
two or more electrode pads 138 of the wiring layer of the mounting substrate 136 are confronted, « ; . \. mQ ir _ , 
[0012] Subsequently, as shown in drawing 11 (b). while dropping a semiconductor chip 130 and contacting two or more wire 



http://vvww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejue 



2004/08/18 



r ~ — w «»v wi mwc cic^uuuc p<ju£> i oo or tne mounting suDstrate loo, tne wire bump lo4 is 

fused and flip chip bonding of two or more electrode pads 1 32 of a semiconductor chip 1 30 and two or more electrode pads 1 38 
of the mounting substrate 136 is collectively carried out through this wire bump 140 that fused. 

[0013] Moreover, in the bump formation approach of the two-step structure aiming at the improvement in dependability etc., . 
after forming Au bump on an electrode pad, on this Au bump, it touches directly and the solder bump is formed. For example, 
the bump formation approach and semiconductor device" concerning "the solder bump's formation approach" concerning 
above-mentioned JP.5-1 6681 1, A and JP,9-69539,A correspond 

[0014] ■ " 

[Problem(s) to be Solved by the Invention] By the way, it sets by the conventional wire bumping method as shown in above^ 
mentioned drawing 10 (a) and (b). When the area of an electrode pad becomes small in connection with high integration of the 
component in a semiconductor chip, densification, etc. If the core of the flat base of a capillary 102 is relatively made in 
agreement with the center section of electrode pad 100a of small area and the wire bump 108 is formed as shown in drawing 10 

(c) The junction area 120 of the shape of a conventional circular ring protrudes electrode pad 100a of small area and as for 
substantial junction area 120a of the wire bump 108 and electrode pad 100a, the plane-of^composition product becomes small: ; 
For this reason, bonding strength becomes weak and the problem that the dependability about connection between the wire ' 
bump 108 and electrode pad 100a falls arises. v 

[0015] In the case of solder wirebonding which uses a solder wire as a wire especially, it is possible to form the bump of 150>- 
micrometer pitch extent using the wire of 40 micrbmeterphi in current; but if the path of a solder wire becomes still thinner than 
40 micrometerphi. since wire reinforcement will become weak rapidly, there is a problem that a reliable detailed bump's formation 
becomes difficult. Moreover, since detailed bump formation cannot be performed in this way. the pitch between electrode pads is 
used only for a semiconductor chip to some extent also with a big twist, but in case a solder wire bump mounts the 
semiconductor chip of a detailed pitch; she also has the problem that it cannot be used. 

[001 6] Moreover, it sets to the flip chip bonding to the mounting substrate of the conventional semiconductor chip as shown 1 in 
above-mentioned ptawingJl (a) and (b). When the pitch between electrode pads becomes narrow in connection with high 
integration of the component formed in a semiconductor chip, and densification As shown in dra wing 1 1 (c) and (d), the 
magnitude of wire bump 134a of a semiconductor chip 130 relatively formed on electrode pad 132a of small area is'also smaller 
than the conventional wire bump 134, and it must carry out The wire bump 140 Who fused this small wire bump 134a is minded. 
The gap between connection at the time of making melting connection of the electrode pad 138a of small area relatively of ' ' " * 
electrode pad 132a of a semiconductor chip 130, and the mounting substrate 136 It becomes narrow to G2 shown in drawing 11 

(d) to which detailed pitch-ization of an electrode pad progressed from G1 shown in conventional drawing 11 (b). And if the gap 
of this semiconductor chip 130 and the mounting substrate 136 becomes narrow, the problem of a connection process becoming ' 
difficult or dependability felling to the thermal stress after connection will arise. 

[001 7] Moreover/in the bump formation approach of the two-step structure where the solder bump is directly formed on the' 5 
above-mentioned conventional Au bump, since a solder bump side will be connected in corrtact with the electrode pad of the 5 
circuit pattern of a mounting substrate, in the case of melting connection of this solder bump, solder is dam* will spread in the ' 
electrode pad of a mounting substrate; and dispersion will arise in the amount of bumps. Since it is difficult to manufacture in the 
highly precise dimension which solder was damp at this time and assumed even breadth as a matter of fact, the design 
specification of the electrode pad of a mounting substrate has the risk of the faulty connection between dispersion and both * j b 
occurring [ the gap of a semiconductor chip and a mounting substrate ] by dispersion in the amount of bumps. ^ ; 

[0018] Thea even if this invention was made in view of the above-mentioned trouble and the area of an electrode pad ■ >*- 
contractiorHzes it, it sets it as the 1st purpose to offer the capillary which can secure the good connection characteristics arid' 
the dependability of a ball and an electrode pad, and the > bump formation approach.^ ^>,v U-^w^ 

[0019] Moreover, even if the pitch between electrode pads makes it detailed, while forming the detailed bump corresponding*© 
making the gap of a semiconductor chip and a mounting substrate large and making a connection process easy, ft sets ft asW 
2nd purpose to offer the electronic parts which can raise the dependability over the thermal stress after connection, and fcs ; • 
manufacture approach. V ; i^;> 

[0020] ■ ■ — ■>,,■<*. • . ; ' - , > cs-vrtVr 

[Means for Solving the Problem] The above-mentioned technical problem is attained by the capillary concerning the following this 
inventions, the bump formation approach, and the list by electronic parts and its manufacture approach. That is, the capillary- - ' 
concerning claim 1 is a capillary which has the base which presses the ball which fused and formed the point of the wire pasWing J 
through the hole which lets a wire pass, and this hole to an electrode pad, and is characterized by making the taper configuration^ 
m which that base is dented in the shape of a earthenware mortar toward the hole of a core from a periphery-like edge: Thus ft 
sets to the capillary concerning claim 1. By making the taper configuration in which the base of the capillary is dented in the ,r}; 
shape of a earthenware mortar toward the hole of a core from a periphery-like edge Since transfer of the energy at the time of ) X 
pressing a ball to an electrode pad and carrying out ultrasonic excitation using the base of this taper configuration and • j 

distribution of plastic deformation concentrate to the coreof circular ririgHike junction area, even if it is the case that the atea ^ 
of an electrode is small, circular ring-like junction area will be settled in an electrode even if. Therefore, the substantial plarie-of- - 
composition product of a ball and an electrode is fully secured, both bonding strength improves, and good connection * n ™- 
characteristics and dependability are acquired. r ^ : e / 

[0021] Moreover, the Capillary concerning claim2 is a capillary which has the base which presses the ball which fused and formed 
the point of the wire passing through the hole which lets a wire pass, and this hole to an electrode pad. and is characterized by> 
installing ;the hot blast feed holes which spray hot blast on the wire in a hole. \ L0r<«. 

[0022] Thus, it sets ttf the capillary concerning claim 2. By installing the hot blast feed holes which spray hot blast on the- wire 1 in - 
a hole If hot blast is sprayed on the wire linked to a bump from hot blast feed holes after pressing the ball which fused and - > • 5 
formed the point of a wire to an electrode pad and forming a bump The crystallized state of the wire of the part on which this* hot 
blast was sprayed changes, arid since a wire becomes is easy to be fractured, it becomes possible to control a fracture IdcatioW 
so that the wire remainder linked to a bump becomes required sufficient die length. ^ 

[0023] Moreover, the bump formation approach concerning claim 3 is the bump formation approach which forms a bump on the 
electrode of electronic parts by the wire bumping method. After fusing the point of the wire which let the hole of this capillary 
pass using a capillary according to claim 1 and forming a ball, A ball is pressed to an electrode by the base dented in the shape of 
a earthenware mortar toward the hole of a core from the edge of the shape of a periphery of a capillary, ultrasonic excitation is 1 
carried out, and it is characterized by forming a bump. 
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[0024] Thus it sets to the bump formation approach concerning claim 3. By pressing a ball to an electrode by the_base dented in 
tta JLoetf a earthenware mortar toward the hole of a core from the edge of the shape of a penphery of a capillary, and 
IZ^JZESZ^***** capillary concerning claim 1 Since it becomes possible to 

ene7^1n ti^t case, and distribution of plastic deformation to the core of circular nng-hke junction area, even rf *^ the case 
t^Zl ^of an electrode is small circular ring-like junction area will be settled in an electrode even if. Therefore, the 

2_!£5^^ * a " «« an electrode is secured - both *"***■"■* ,mproves - andgood 

5_£E_^^ claim 4 shifts th, location of a 

SSLSdt^teftat base of a capillary and carries out ultrasonic excitation after it fuses the.point o* the ,v«re wh ch Jetthe 
Pari ^ ^e wfre bumping method, it presses a multiple-times ball to an e.ectrode. carries out ultrasonic excrtat.on. and *,»,. 

gffi^it^^K'fbr^ ep^c^amin. cW* 4.By.hm*g ^d, cannot n?**^*^* - 
^l^lonofactDillarv in case a ball is pressed to an electrode by. the flat base of a capiHary and ultrasonic excrtatipnis .;: 

cTrneS^^ 

even if It the case that the area of an electrode is relatively smaller than circular ring-like junct.cn area, both bonding strength, 
imnroves and eood connection characteristics and dependability, are acquired.:, .-: >.-.„• •.. _"___' ',.'."'„ '\i„Z ' .'. 

BK] Moreove^the bump formation approach concerning claim 5 is set to the bump formafon approach of ^e^aim 4,abpve. 
mentioned Sncation. In case the location of a capillary, is shifted and multiplexes press anduto-asonic excrtataon are ^. „; , 
mentioned P u °»^°"- " ' ^ f ^ base of a cap i|| ary in the, direction of 1 from the center section of the 

firs? JS^^^o^u^ ^^ foxing a bump, then shifting the core of the base 0 f , capiHary. , 
from £ ^certer section of the elertrode to the direction and the opposite side of 1. pressing a bump and carrymg out ultrasonic : 

fooSlThus it sets to the bump formation approach concerning claim 5. By shifting and carrying out bonding of tfie cora^f the 
Sfof a «plr7fro^e center section of the electrode first, in case multiple-times bonding of the location of a cap. lary ,s 
Sed anSed o^Even if. even if it is the case that the area of an electrode is small, junction area ,s asymmetnca. y fonned,; 
Sn an elec^de X making it the plane-of-composition product ratio in the area of. the - ** become h,gh. ^ 
£X"ded symmetrical*, and then shifting and carrying out bonding to the opposite side Since* becomes 

untatd ar^Tn the case of the first bonding as the plane-of-composition product ratio in other area becomes h,gh. the junction. 
_^t»!o^^U the bonding strength of a ball and an electrode improves, and goodconnecfpn charactenst.es and,,: 

d S d M^v a eT. Sump formation approach concerning claim 6 is set to the bump formation. appraach tfttypWM^. 
mentioned publication. In case the location of a capillary is shifted and multiple-times press and uftrasonic excrtabon ^ , ,. 
menxioneo puo caD j|| arv is first made in agreement with the abbreviation center section of the electrode. a .., 

SttriS C ^lZ^L a :t^lZ bump is fo^ed. and after cutting the ^<-^^^ 
characterized by applying the flat base of a capillary to a bump's abbreviation, core, pressmg rt. and carrymg out ultra S on.c ... 

[31, it sets to the bump formation approach concerning claim 6. by it being alike as usual ^n6 ^B the coratf k 
ti^ base of a capillary in agreement with the abbreviation center section of the electrode, pressmg a ball, carrymg oirt v"^ason.c 
excitetion andSng a bump, in case multiple-times bonding of the location of a capillary is shifted andLcarned outWhen*e,, 
area^?Tne.ecS"sra^ 

section of Se^ecfrode turns into junction area when circular ring-like junction area applies the flat base of a caprtlary toa^ 
bum?" abbravittiof core at the degree of what protrudes some electrodes, presses and carries out ^^^^^ : , 
Junction area as the whole increases, the bonding strength of a ball and an electrode .mproyes. and good connect.on - v. , 
S^^a^dCrKtoWBty ^ ac^r^ Moreover.. It else become poasWe.to p^ l^.of • In-np. I^to^ 
cofncSeTcX controHing the height* the base of a capillary in this 2nd bonding. In addition whaMs ^^^^J^?? 
to tear off the wire linked to a bump as an approach of cutting a cutting w.re. for example, and just to use law after the firs* . : , 

Si Moreover after the bump formation approach concerning claim 7 fuses the point of the wire which! passed through the 

Sod and was aslant established in the wedge tool and. fount, a ball, it presses a ball to an electrode by the flat base of a, 
wedge tool, carries out ultrasonic excitation, and is characterized by to form a bump. _ • '\u' „ a «^tk m uA the' ; 

K] Although there is the wirebonding method which presses to an electrode the point of the w.re wh«h 
supply hole aslant established in the wedge tool by the flat base of a wedge tool, and cames out.ultra^^ctotoon^. . 
conventionally even \f it uses this conventional approach and the. bumping method for leaving w.re jj«^^.^.eto«trod^., 
sfmZy To problem that bump height becomes low arises, moreover, in using a solder wire., it needs ihe eft , , 
Zv^'elemert which is unevenly distributed near the ball front face in the ball formation process by d.scharge. but smce the ^ 

be^SX false praduced. Then, since the effectiveness of the a.loying element which is ... 
face in a ball formation process can be used even if it is the case where a solder w.re .s used by fusmg the po.nt _ of ^ e ^ e . a 
S passed Zugh the slanting supply hole of a wedge tool in the bump formation approach concerning cla,m 7. and forming a ... 
ball, it becomes possible to carry out direct bumping on aluminum electrode. • . - raouired .i 

[0033] Moreover it also becomes possible by pressing this ball to an electrode and forming a bump ^"J^^CSCl' 
sufficient height Furthermore, since junction area becomes circle-like by pressmg the whole baHtoan e tf a usual 
of a wedge tool, and carrying out ultrasonic excitation and junction area increases rather than tile case of the 
clcuTar ring, the bondin7strength of a bump and an electrode improves and good connection *haracten^ dependa b.lrty ■ 
are acquired. In addrtion. what is necessary is just to perform cutting of a w,re by retreatmg a w.re and tearing off l.ke the case ot 

the conventional wirebonding method, after forming a bump. ' . ' . \. u u: l« c »h,, mn ontho 

[0034] Moreover, the bump formation approach concerning claim 8 is the bump fomiation approach . which ^J^^ 
electrode of electronic parts by the wire bumping method. After fusing the point of the wire whicMet ^^^^SS^ 
pass using a capillary according to claim 2 and forming a ball. A ball is pressed to an electrode by the flat base of a 
SmSi ^rtStab carried out. and it is characterized by spraying hot blast on the wire which formed the bump, and has been 
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j- 1 r — w ~ ™«* "wca, emu i/uiurrg ci wire in a position. 

L0035J Thus it sets to the bump formation approach concerning claim 8. By spraying hot blast on the wire linked to a bump from 
hot blast feed holes after bump formation using the capillary concerning claim 2. changing the crystallized state of the' wire of the 
part, and cutting a wire ,n a position Since it becomes possible to control the fracture location of a wire, the die length of the 
wire remainder linked to a bump is controlled by required sufficient die length. 

[0036lMoreover. the electrode with which the electronic parts concerning claim 9 have been arranged oh the electrode fonnini ' 
face of a substrate While covering the 1st bump formed by the wire bumping method on this electrode; the wire remainder of * ' 
predetermined die length l.nked to this 1st bump, and the electrode forming face of a substrate, an electrode.' the Istbump an* 
the wire remainder The insulate* resin layer of the predetermined thickness to which it is made to expose near the edge 6f this- 
w.re remainder. It js formed bythe wire bumping method oh the resin layer of the perimeter hear [ which has exposed 4e wire 1 =*< 
mn-?7? Th Z *S* , <iharacter,zed K^ng the' 2nd bump connected to the 1st bump through the' wire remainder - * * 
L0037J Thus it sets to the electronic parts concerning claim 9. By connecting the 1st bump formed on the electrode and thtf 2nd ! 
bump ^foiWon ^the ^sin ayer of the insulation of predetermined 

height equ,valent to the thickness of a resin layer on the electrode. Even if it is the case where a bump s maUude fdnSoh^ri^ 
e ectrode with progress of the formation of a detailed pitch of ah; electrode even if must be made small it beSmes pSS 
fully secure the gap between connection at the time of mounting electronic parts in a mounting substrate: Therefore while a ' 
cormert^pfx.cess becomes easy, the dependability over the'thermal »^-all^'6bnri*c^ improves. • ' '<■■" ■ 

o a ^;^ir°r r, ^n bUmP c " rT ^t° m,ed by Wire bu ^Pin8Wethod on the electrode with which the electronic 

are k arfBnged **_ 1st sutetrate ft is characterized by having soldering paste to which the 2nd' bump 
T?k^!T Y r _* T* b r Pmg m6th0d °" 0,6 ^ctrode aminged at the 2nd substrate which counters the 1st substrate 
bum P of *• 1st and the 2nd bump of the 2nd substrate are connected. - ^ • 

SVTS t0 ?L e ' e o C ^T iC PartS Con , cemin 8 claim 10 -'By connecting the Ist bump currently formed on the electrode 
bec^if noiS 6 ' f b r P A ° Un ' ent ' y fom,ed ° n the e,ectrode of 2nd substrat « though soldering paste Since it 
2nd XrZ » I example Au wire bump as the 1st and 2nd bumps currently formed on each electrode of the 1st and 

0^5^ / 

[0040] Moreover, since both bumps are connected by soldering paste even if some dispersion' is in the 1st bump of the'l st 
substrate and the 2nd bump of the 2nd substrate who confront each other, and spacing of a between, good conation ^ - 

hSL / t"e 1st and 2nd substrates - the - ,t gets wet and it becomes unnecessary to produced electrode wim _ "< 

^^ZtT^ P T g ^ Fu *~e. since it becomes possible to fully secure the gap between cbrihebtidn' ' ^ ! 

t? SUb8 J 9te8 fr ° m ^ ^ ° f the two-step structure of the conventional^ bump arid a solder bumprfbr " M 
KEKu 3 C ° nnect, °" process becomes eas * dependability over the thermal «tt«^aft€^•feo^«l^.ato^i^r&h»*^•^^« 
ffiKrr r ' ^. mWUfi,etUre TH* ° f . the etectronic P arts concerning claim tmfter fusihg the pointofWe wire 'mm*™ 
let the hole of a capillary pass us.ng the bump formation approach according to claim 8 and forming the 1st bait Press to the- 
electrode arranged by the flat base of a capillary in the 1st ball at the substrate, and ultrasonic excitation is carried but* TOs 
process which sprays hot blast on the wire which formed the 1st bump, then has been connected to this 1st bump from hot blast - 
feed holes, and cuts this wire ,n a position. While covering the electrode forming face of a substrate. m#6*r<^S«^ 
and ti,e w,re remainder hnkedtb this 1 st bump with the insulating resin layer of predetermined thickness The 2nd ball which - 
^re whl r^l^rf « ^ ftte-mrttet* eXpoWn-rthe cutting sectibn ofthe wire 

72?iZ ?1 8 CaP ' nar y ? 3S f * om th,S resin face 11 Passes in the roseVlayer of the perimeter near 

•J^t^J^t t. • T remamder base of a capillary ] the cutting section, ultrasonic excitation 'is ^'earned duVaritf it 

is charactenzed by having the process which forms the 2nd bump; h »w .icw^™" 

[0042] Thus, ft sets to the manufacture approach of the electronic parts concerning claim' 11 i 'After forming the 1st bump whom ^ 
* e Wre of re T- ad sufficient dia la "«th connects using the bump formation approach *cc^££^&^ 

Z ZZ^T^^'^ WitH - * - inSU,ating ,aVer * P- da termined thickness,^ 
The electromc parts to which the 1st bump and the 2nd bump formed on the rosin layer of the insulation of predetermined - ° 
! Srr*-f T*"* °" gW,re remainder ' ia -the electronic parts with *hich<the bump is formed with -height 1 
equivalent tothe thickness of a resin layer on the electrode, are produced easily. For this; reason. everi»if it is the case^where 

smTh !£K_?* r a " K C r de ^ Pr0greSS of f *™t<<>n of a detailed pftch of aWelectr^odeWen if must be made- 

sma I while fully secunng the gap between connection at the time of mounting electronic parts iri a mounting substrate and V -! •, 

SoSf MorZ^ r PTOC 1 S rt beco r S /! SS,b,e *° impr ° Va ^dependability o^^m^ ^^^^ i r 
bv th« wirl h T5*"Z aP r aCh , ° f the e,ectronic P arta concerning claim 12 The Process>which^orms the 1st bump - 

by the wire bumpmg method on the electrode arranged at the 1st substrate, The process which forms ^2rid<bump by' the wire '> 

mZ^^r ^t Ctred r'T ge<l " t ** 2nd SUb8trat6 - The process ^ch imprints the soldering paste bf'thb to! ^ 
mefting point on the 2nd bump from the metal which constitutes the 2nd bump. After confrdnting the 1st bump of the 1st - ^-v<- 

of SdenW „«t • bump .^ tha 2nd t ubstrate and contacti ^ ,*h* 1* bump to the soldering paste- on the 2nd bump; melting 
of the soldenng paste is earned out and rt is characterized by connecting the 1st bump and 2nd bump through this soldering - ' 

P a 6 - • ■•'•■■■<.. r„ , s v>- . ■! ■•■ 'v 

fe^l^ * 1°!! ** T n "f acturt approach of the electronic parts concerning claim' 12. By contacting the 1st bump whV 

imSnT^M ! o ! U u Strate t0 SO ' dering paSte ' and carrying out melting of the soldering paste to ft. after- : 

imprinting soldenng paste on the 2nd bump formed on the electrode of the 2nd substrate' ^electronic parts to which m 'i& '■ *> 

subsiri^ f0rmed ri he l eC ^ de **• 1 St SUb8trate and the 2nd bump «-™«V formed on the electrode of the 2nd- ^ 
^ulasZZT^ZT S ° ,denngpaste " 7 roduced easi| V- ^this reason, it becomes possible to use for example; AiT « 
^^^1^^ 3 bUmPS deta " ed - i2ati0n is - a »-d corresponding to progress ^^4^^^- 
[0045] Moreover, since both bumps are connected by soldering paste even if some dispersion is in the 1 st bump of the 1st 
substrate and the 2nd bump ofthe 2nd substrate who confront each other, and spacing of a between, good- < - A 
charactenstcs and dependab.lrty are acquired, since [ moreover. ] it becomes without solder being damp and spreading to up'to * 
each^electrode of the 1st and 2nd substrates - the - it gets wet and ft becomes unnecessary to produce an elebtrode w^ 
highly precise dimension supposing breadth Furthermore, since it becomes possible to fully secure the gap between connection 
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of the 1st and 2nd substrates from the case of the two-step structure of the conventional Au bump and a solder bump, for 
example, while a connection process becomes easy, the dependability over the thermal stress after connection also improves. 

[0046] • 
[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to an accompanying 

Hfswinff ■ 
(1st operation gestalt) Drawing 1 (a) and (b) are the schematic diagrams for explaining the bump formation approach concerning 
the 1st operation gestalt of this invention, respectively, in each drawing, show cross sections, such as a capillary and an 
electrode pad, to an upper case, and show the flat surface of an electrode pad to the lower berth. 

[0047] As shown in drawing 1 (a), after letting a wire 14 pass, for example in the hole which is arranged at the semiconductor 
chip and by which opening was carried out to the core of a capillary 12 in the square-like electrode pad 10 upper part the point 
of this wire 14 is fused by discharge etc., and a ball 16 is formed. In addition, the electrode pad 10 shall be smaller [ the area J 
than the conventional case in connection with high integration of the component in a semiconductor chip, densification. etc. here. 
Moreover, the capillary 12 used here has the description in the point of making the taper configuration in which the base is 
dented in the shape of a earthenware mortar toward the hole of a core from a periphery-like edge. 

[0048] Subsequently, as shown in drawing 1 (b). a capillary 12 is dropped and bonding is performed. That is, by the base of the ... 
taper configuration of a capillary 1 2. a ball 1 6 is pressed to the electrode pad 1 0, ultrasonic excitation is earned out further, an* 
the wire bump 18 is formed. Since the taper configuration in which the base of a capillary 12 is dented in the shape of a ^ 
earthenware mortar toward the hole of a core from a periphery-like edge is made at this time, transfer of the energy at the time 
of pressing a ball 1 6 to the electrode pad 1 0, and carrying out ultrasonic excitation using the base of this taper configuration, and 
distribution of plastic deformation are concentrated on the center section of the electrode pad 10. Therefore, even if the junction 
area 20 of the shape of a circular ring which makes the solid phase diffusion welding of the wire bump 18, the electrode pad 10> 
and metals is smaller than the case where the area of the electrode pad 10 is the former, it will be settled in this small electrode 

[u^49]'subsequently, although illustration is not carried out, the former tears off the wire 1 4 linked to the wire bump 18, and it is 

[0^50] ^e capillary 1 2 which is making the taper configuration in which a base is dented in the shape of a earthenware mortar ; , 
toward the hole of a core from a periphery-like edge as mentioned above according to this example is used. By pressing a ball 16 
to the electrode pad 10, carrying out ultrasonic excitation by the base of the taper configuration, and forming the wire bump 18 
Since it becomes possible to concentrate transfer of the energy in that case, and distribution of plastic deformation on the 
center section of the electrode pad 10, and to dedicate the circular ring-like junction area 20 in the electrode pad 10 smaller 
than before, The substantial plane-of-composition product of the wire bump 18 and the electrode pad 10 can fully be secured, 
both bonding strength can be raised, and good connection characteristics and dependability can be acquired. 
[0051] (2nd operation gestalt) Drawing 2 (a) and (b) are the schematic diagrams for explaining the bump formation approach 
concerning the 2nd operation gestalt of this invention, respectively, in each drawing, show cross sections, such as a capillary and 
an electrode pad, to an upper case, and show the flat surface of an electrode pad to the lower berth. In addition, the same sign is 
given to the same element as the component shown in above-mentioned dj^wjngj. - and explanation is omitted. 
[0052] Like the case where it is shown in above-mentioned drawing 1 (a), after letting a wire 14 pass in the hole by whicK 
opening was carried out to the core of a capillary 22 in the electrode pad 10 upper part of the shape of a squaro arranged: at^the 
semiconductor chip, the point of this wire 1.4 is fused by discharge etc., and a ball is formed In addition, although the electrode 
pad 10 shall be smaller than the case where the area is the former, as for the capillary 22 used here, the base is flat except for 
the hole of a core like the conventional thing here. _, . £ 

[0053] Subsequently, as shown in drawing 2 (a), a capillary 22 is dropped and 1 st bonding is performed That is. by the flat base = 
of a capillary 22, a ball is pressed to the electrode pad 10. ultrasonic excitation is carried out further, and the wire bump 24 is 
formed At this time, the core of the base of the capillary 22 which presses a ball is shifted in the direction of 1 from the center 
section of the electrode pad 10, it presses, and ultrasonic excitation is carried out In this way. junction area 26a is-, , . .,. 

asymmetrically formed in the electrode pad 1 0.and when the electrode pad 1 0 is divided symmetrically, it is made for the ratio of 
the plane~of-compositipn product in the area (upper left one half of the electrode pad 10 of, the shape of a square showa.n the, 
lower berth of drawing 2 (a)) of the - ** to become high. 1 : V * ■ V n oo • u^a 

[0054] Subsequently. 2nd bonding is performed as shown in drawing 2 (b). That is, the core of the base of a capillary 2? is shifted 
from the center section of the electrode pad 10 to the direction and the opposite side of 1, the wire bump^ 24 is pressed ^ind o , 
ultrasonic excitation is carried out In this way, junction area 26b is asymmetrically formed in the electrode pad 10. and when £e 
electrode pad 10 is divided symmetrically, it is made for the ratio of the plane-of-composition produc* in o^ 
one half of the electrode pad 10 of the shape of a square, shown in the lower, berth of drawing _2 (b)) to become high. That is, 
junction area 26b js formed by the 2nd bonding so : that the unsealed area at the time of forming junction area 26a by the 1 si- 
bonding may be filled. m - „^ • ■■ . ; ' ** 
[0055] Therefore in case the core of the conventional case, i.e., the flat base of a capillary* 1 02. of having explained, using above- 
mentioned drawing 10 (a) - (c) is made in agreement wrth the center section of electrode pad, 1 00a ;of small area. M>all is, 
pressed, ultrasonic excitation is carried out and the wire bump 108 rs formedThe junction area 12Q of the shape of,a , ^ , 
conventional circular ring protrudes electrode pad 100a. The area as the whole junction area 26a and 26b formed pf ^ twp^ojrtd.ngs , 
as compared with the case where the plane-of-compositiqn product of substantial junction area 120a of the wire ; bump 1 08 a^ -r 
electrode pad 100a becomes small increases. , ■ ; ; - . * oa *2La * :/* 
[0056] Subsequently, although illustration is not carried out the former tears off the wire 14 linked to the wire bump 24„and it is 
cut using law * * ' * 1,1 

[0057] According to this example, it sets to the 1st bonding as mentioned above.^By shifting the core of the base of a capillary 
22 from the center section of the electrode pad 10, pressing a ball \ 16, carryingout ultrasonic excrtation, f and,forming^e wire :^ 
bump 24 Form junction area 26a asymmetrically in the electrode pad 10. and.it sets to the 2nd bonding further.,By shifting to the 
opposite side, pressing the wire bump 24 and carrying out ultrasonic excitation, junction area : 26b is asymmetrically formed sp 
that the unsealed area in the 1st bonding may be filled In this way, since rt becomes possible, to increase^ junction areata 
and 26b formed of two bondings, the substantial plane-of-composition product of , the wire bump 24 and the electrode pad i p can 
fully be secured, both bonding strength can be raised, and good connection characteristics and dependability can be acquired. 
[0058] (3rd operation gestalt) Drawing 3 (a), (b), and (c) are the schematic diagrams for explaining the bump formation approach 
concerning the 3rd operation gestalt of this invention, respectively, in each drawing, show cross sections, such as a capillary and 
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an electrode pad, to an upper case, and show the flat surface of an electrode pad to the lower berth. In addition, the same sign is 
given to the same element as the component shown in above-mentioned drawing 1 , and explanation is omitted. r 
[0059] Like the case where it is shown in above-mentioned drawing 1 (a), after letting a wire 14 pass in the hole by which 
opening was carried out to the core of a capillary 22 in the electrode pad 10 upper part of the shape of a square arranged at the 
semiconductor chip, the point of this wire 14 is fused by discharge etc., and a ball is formed. In addition, although the electrode 
pad 10 shall be smaller than the case where the area is the former, as for the capillary 22 used here, the base is flat except for - 
the hole of a core like the conventional thing here. 

[0060] Subsequently, as shown in drawing 3 (a), a capillary 22 is dropped and 1st bonding is performed.. jThat is, by the flat base 
of a capillary 22, a ball is pressed to the electrode pad 10, ultrasonic excitation is carried out further, and the wire bump 28 is r * 
formed. At this time, like the conventional case, the center section of the electrode pad 10 is made in agreement the core of the 
base of the capillary 22 which presses a bail is pressed, and ultrasonic excitation is carried out However, since rt is smaller than ' 
the case where the area of the electrode pad 10 is the former, circular ring-like junction area 30a will protrude the electrode pad W 
10 somewhat 

[0061] Subsequently, as shown in drawing 3 (b). the wire 14 which the former tore off arid has been connected to the wire bump 
28 using law is cut " \ 

[0062] Subsequently, 2nd bonding is performed as shown in drawing 3 (c). That is, the core of the base of a capillary 22 is shifted 
a little from the center section of the electrode pad 10, the flat base of a capillary 22 is applied to wire remainder 14a linked to 1 
the wire bump's 28 abbreviation core 28, i.e., a wire bump, arid is pressed, arid ultrasonic excitation is carried out In this way, 
junction area 30b is formed in the center section of the electrode pad 10 which was unsealed area in the case of the 1 st bonding. r 

[0063] Therefore, in case the core of the conventional case, i.e., the flat base of a capillary 102, of having explained using above- 
mentioned drawing 10 (a) - (c) is made in agreement with the center section of electrode pad 1 00a of small area, a ball is 
pressed, ultrasonic excitation is carried out and the wire bump 108 is formed The junction area 120 of the shape of a 
conventional circular ring protrudes electrode pad 100a. The area as the whole junction area 30a and 30b formed of two bondings 
as compared with the case where the plane-of-composition product of substantial junction area 120a of the wire bump 108 and 
electrode pad 1 00a becomes small increases. y 

[0064] According to this example, it sets to the 1st bonding as mentioned above. By making the core of the base of a capillary 22 
in agreement with the center section of the electrode pad 10, pressing a bail, carrying out ultrasonic excitation, and forming the 
wire bump 28 In the 2nd bonding of that from which circular ring-like junction area 30a protrudes the electrode pad 1 0 somewhat 
By [ which shifts a capillary 22 a little, apply the flat base of a capillary 22 to wire remainder 14a prolonged from the wire bump's 
28 abbreviation core, presses it and carries out ultrasonic excitation ] carrying out Junction area 30b is formed in the center 
section of the electrode pad 1 0 which was the unsealed area in the 1 st bonding. In this way, since it becomes possible to 
increase the junction area 30a and 30b formed of two bondings, the substantial plane-of-composition product of the wire bump 
28 and the electrode pad 10 can fully be secured, both bonding strength can be raised; arid good connection characteristics and 
dependability can be acquired. --via 
[0065] And in this 2nd bonding, in case the base of a capillary 22 is applied and pressed to wire remainder 1 4a prolonged frbrri the ' 
wire bump's 28 abbreviation core, leveling of the wire bump's 28 height can also be performed by controlling the height of the 
base of that capillary 22. "J u 

[0066] (4th operation gestalt) Drawing 4 (a) is an outline sectional view for explaining the bump formation approach concerning 
the 4th operation gestalt of this invention, and drawing 4 (b) is the outline sectional view showing the conventional wedge- 
bonding method for a comparison. V 
[0067] In the conventional wedge-bonding method, as shown in drawing 4 (b); the point of the wire 34 , v^h^0as^ } tl^^thW. Vv 
supply hole aslant established in the wedge tool 32 is pressed to an electrode pad (not shownXby the flat base of a wedge tool 8 
32, and ultrasonic excitation is carried out. Therefore, it is possible like this conventional wedge-bonding method to use the : K 
bumping method for leaving wire material on an electrode pad. o > 

[0068] However/the problem that a bump's height formed on an electrode pad becomes low in that case arises. Moreover; since 
effectiveness of the alloying element which is unevenly distributed riear the ball front face in the ball formation process by 
discharge cannot be used when using a solder wire as a wire 34, the problem that - direct bumping cannot be carried out is also ! kA 
produced on the electrode pad which consists of aluminum. J 1 v U > p V / 

[0069] Then, in the bump formation approach concerning this operation gestalt first as shown in drawing 4 (aX the-poiht of the 
wire 34 which passed through the slanting supply hole of a wedge tool 32 is fused by discharge etc., and a ball 36 is forrried. ^ : 
Subsequently, a wedge tool 32 is dropped and bonding is performed. That is, by the flat base of a wedge tool 32; a Dkll 361s ! ^ 1 " 
pressed to an electrode pad (not shown), ultrasonic excitation is carried but further, arid-awire bump'(not shown) is; fortneti. " v * ? ! 
Then, although the wire 34 linked to a wire bump is cut, cutting of this wire 34 is performed* by retreating a wire 34*and tearing : 
off like the conventional wedge-bonding method. > ^ • • : < 

[0070] Since the effectiveness of the alloying element which is unevenly distributed near the ball front face in a ball fbrmatiorr^ i{! 1 
process can be used according to this example as mentioned above even if a wire 34 is a solder wire by adding the process ' 
which forms a ball 36 in the conventional wedge 'bonding, even if it is the' case where an electrode pad consists of aluminum. - " 
direct bumping can be carried out on this alumihurn electrode pad. Moreover, since a ball 36 is pressed to an electrode pad; ""- " hiJ 
ultrasonic excitatiori is carried out and a wire bump is formed, this wire bump can also be adjusted to required sufficient Height 
[0071] Furthermore, since junction area increases rather than the junction area of the shape of a circular ring in the' case 'of iU ** * n, '' vi? j 
junction area becoming circle-like and using the usual capillaiy, in order to press the whole ball 36 to an electrode pad by the flat : ^ 
base of a wedge tool 32 and to carry out ultrasonic excitation, the bonding strength of a wire bump and an electrode pad can be 
raised, and good connection characteristics and dependability can be acquired: c - < ; . 

[0072] (5th operation gestalt) Drawing 5 (a) and (b) are the outline- sectional views for explaining the bump formation approach' J 
concerning the 5th operation gestart of this invention, respectively, and drawing 5 (c) is the outline sectional view showing the 
conventional bump formation approach for a comparison. In addition, the same sign is given to the same element as the 
component shown in above-mentioned draw ing V: and explanation is omitted. . •• ; r1 

[0073] In the conventional bump formation approach, in case a capillary 102 is pulled up after forming the wire bump 108 on the - 
electrode pad 1 00 as shown in drawing 5 (c), in the neck section which carried out embrittlement at the time of ball formation, 
the wire 104 is cut by pulling a wire 104 by a clamp etc. to coincidence. However, in this approach, the die length of wire 1 ^ 
remainder 104a linked to the wire bump 108 is uncontrollable to required sufficient die length. 
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[0074] Then, in the bump formation approach concerning this operation gestalt, amelioration is added to the conventional 
capillary and the hot blast feed holes 40 which spray hot blast on the wire 14 in the hole of a capillary 3? use the capillary 38 by 
which opening is carried out. And like the conventional case, after letting a wire 14 pass in the hole of a capillary 38 in the 
electrode pad 10 upper part arranged at the semiconductor chip, the: point of this wire 14 is fused by discharge etc., and a ball 
(not shown) is formed, Then, a capillary 38 is dropped, by the base of a capillary 38, a ball is pressed to an electrode pad, 
ultrasonic excitation is carried out, and the wire bump 42 is formed. 

[0075] Subsequently, hot blast is sprayed on the wire 14 in a hole from the hot blast feed holes 40 which carried out opening to 
the capillary 38, the crystallized state of the wire 14 of the part is changed, and embrittlement is carried out so that it may be 
easy to be fractured. , ~ , 

[0076] Subsequently, in case a capillary 38 is pulled up, in the part which sprayed and carried out embrittlement of the hot, blast, 
a wire 14 is cut by pulling a wire 14 by a clamp etc. to coincidence. In this way, the die length of wire remainder 1 4b linked to the 
wire bump 42 is. controlled to required sufficient die length. . ,., 

[0077] The capillary 38 to which opening of the hot blast feed holes 40 which spray, hot blast orrthe wire 14 in a hole was carried 
out according to this example is used as mentioned above. By spraying hot blast on the wire 14 in a. hole from the hot blast feed 
holes 40, changing the crystallized state of the wire 14 of the part and carrying out embrittlement, after forming the wire bump . 4 
42 Since it becomes possible to control the fracture location of a wire 14, the die length of wire remainder 14b linked to the wire 
bump 42 is controllable to required sufficient die length. i ; .. . 

[0078] In addition, in the above-mentioned operation gestalt, although opening of the hot blast feed holes 40 is carried out to the 
upper part of a capillary 38 as shown in drawing 5 (a) and (b), it is also possible by changing the opening location of these hot : 
blast feed holes 40 to control the fracture location ofa wire 14 further. Moreover, although hot blast is sprayed on the wire 14 in 
the hole of a capillary 38, after forming the wire bump 42, it is also possible [ in the phase from which only the capijlary 38 was 
pulled up to predetermined height ] in the condition immediately after forming the wire bump 42, by spraying hot blast on the wire 
14 in a hole from the hot blast feed holes 40 : .to control the fracture location of a wire 1 4 further. 

[0079] (6th operation gestalt) Drawing 6 is the outline sectional view showing the electronic parts concerning the 6th operation 
gestalt of this invention* and drawing 7 (a), (b), and (c) are the outline process sectional views for explaining the manufacture 
approach of the electronic parts shown in drawing 6 . respectively. 

[0080] As shown in drawing 6 , two or more electrode pads 52 are arranged at the electrode forming face of a semiconductor 
chip 50, and the 1st wire bump 54 is formed on these electrode pads 52, respectively. And from these 1st wire bump 54, the wire 
remainder 56 of sufficient die length is prolonged up. Moreover, sufficient wire remainder 56 of die length prolonged up, 
respectively is covered with the insulating resin layer 58 except for the point of each wire remainder 56 from the 1st wire bump 
54 formed, respectively on the electrode forming face of a semiconductor chip, 50; two or more electrode pads 5? arranged there, 
and these electrode pads 52, and these 1st wire bump 54. Moreover, on the point of the wire remainder 56 exposed from the 
resin layer 58, and the resin Jay er 58 of the perimeter, the 2nd wire bump 60 is formed, respectively. That is, the 2nd, wire bump 
60 formed on the resin layer 58 with the 1st wire bump 54 formed on the electrode pad 52 is connected through the wire 
remainder 56 of sufficient die length. Therefore, the 2nd wire bump. 60 connected to the electrode pad 52 through the 1st wire 
bump 54 and wire remainder 56 as compared with the case of the bump of two-step structure who put the usual . case and bump 
by whom the single bump is formed on the electrode pad on two steps can make only thickness of the, resin layer 58 high enough. 

[0081] Next, [0082] which explains the manufacture approach of the electronic parts shown in drawing 6 using drawin g 7 (a), (b), 
and (c) First, as explained using drawing 5 (a) and (b) in the operation gestalt of the. above 5th In the electrode pad 52 upper part 
where the hot blast feed holes which spray hot blast use the capillary (not shown) by which opening is carried, out, .ana* are, 
arranged at the electrode forming face of a semiconductor chip 50 After fusing the point of the wire which it let pass in the hole 
ofa capillary by discharge etc. and forming a ball (not shown), a capillary is dropped, by the base of a capillary, a ball js pressed : 
to the electrode pad 52 and ultrasonic excitation is carried out. In this way, the 1 st wire bump 54 is formed, respectively on two ... 
or more electrode pads 52 arranged, at the electrode formingface of a semiconductor chip 50. > 

[0083] Then, hot blast is sprayed on the. wire in a hole from the hot blast feed holes which carried out opening to the capillary, 
after it changes the crystallized state of the wire of the part and it carries out embrittlement, in case a capillary is pulled up, a 
clamp eta pulls a wire to coincidence; and a wire is cut in the part which sprayed and carried out embrittlement of -the hot blast. 
In this way, the wire remainder 56 ; of sufficient die length linked to the 1st wire bump 54 is formed (refer to drawing 7 (a)). 
[0084] Subsequently, while formingihe insulating resin layer 58 ..of predetermined thickness in the whple.base surface and ; fixing ; 
the wire remainder 56, the point of the wire remainder 56 is exposed from the resin layer 58 front face (refer to drawing 7 (b)).\ 
[0085] Subsequently, after fusing the point .of the wire which it let pass in the hole of a capillary (not shown) again by .discharge, 
etc. and forming a ball (not shown), a capillary is dropped, by the base of a, capillary, a ball is pressed in the point which has 
exposed the wire remainder* 56,, and the resin layer 58 of the perimeter, and ultrasonic .excitation, is carried ; out In tftis: way* the 
2nd wire bump 60 who connects with each wire ; remainder 56 K ! . 

connects with two or more electrpde pads 52 arranged at the . electrode, forming face of a semiconductor chip.50 through the 1st 
wire bump 54. and the wire Remainder 56,of sufficient die length is formed respectively, (refer to drawing;? (c)). iT , ... ...tfur'v. 

[0086] By connecting tr^ 1 st jitm.- bump .54 formed on the electrode pad 52,which has been arranged at the ; elec^ode forming ?1 
face of a semiconductor ,chip; 50 according to this, example, and the 2nd. bump 60 fonned on the resin layer 58 of the : insulation of 
predetermined thickness .through' the wire remainder 56 as mentioned above Since-the 2nd wire bump 6awill be.formed with 
height equivalent to the thickness of the resin layer 58 on the electrode pad 52, Even if it is the case where a bump's magnitude 
formed on the electrode pad, 52 with progress of the formation of a detailed pitch of the electrode, pad 52 L even if must be mader 
small While attaining the detailedHzatipn ,by u^ wire bumps 5,4 and; 60, it becomes possjbleto 

fully, secure thegap between ^connection at the time of .mounting in a mounting substrate, more than the thickness of the resin , 
layer 58. Thatis, it becomes possible by controlling the die. length p^t^ and the thickness of the resin layer 

58 to a desired value to take the far bigger gap. between connection than the , case of the bump of twprstep structure; who put r 
the conventional bump on two steps. Therefore, while being able to, make a connection process easy, the, dependability over the 
thermal stress after connection can be raised. } I:r. J 

[0087] (7th operation gestalt) Drawing 8 is the outline sectional view showing the electronic parts concerning the 7th operation 
gestalt of this invention, and drawing 9 (a), (b), and (c) are the outline process sectional views for explaining the manufacture ; r 
approach of the electronic parts shown in drawing 8 , respectively. 

[0088] As shown in drawing & . on the electrode pad 72 of the plurality of the wiring, layer of the mounting substrates 70, such as 
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a printed-circuit board, the 1st wire bump 74 is formed, respectively. Moreover, two or more electrode pads 78 are arranged also' 
at the electrode forming face of a semiconductor chip 76, and the 2nd wire bump 80 is formed also on these electrode pads' 78, 
respectively. And while this semiconductor chip 76 counters a face down to the mounting substrate 70, the 2nd wire bump 80 oh 
two or more electrode pads 78 of a semiconductor chip 76 and the 1st wire bump 74 on two or more electrode pads 72 of the 
mounting substrate 70 are connected by the soldering paste 82 which is a metal pace with the melting point lower than these 
[ 1st ] and the 2nd wire bump 74 and 80. 

[0089] Therefore, only in the part to which soldering paste 82 intervenes between the 1st wire bump 74 and the 2nd wire bump 
80 as compared with the case of the bump of two-step structure who put the usual case and bump byjwhom the 2nd wire bump 
80 is only formed on two or more electrode pads 78 of a semiconductor chip 76 on two steps, a semiconductor chip 76, the 
mounting substrate 70, and the gap between connection become large far. 

[0090] Next, first, use the usual capillary (not shown) for which the manufacture approach of the electronic parts shown in 
drawing 8 is explained using drawing 9 (a), (b), and (c), and it sets to two or more electrode pad 72 upper parts of the wiring layer 5 ' J 
of the mounting substrates 70, such as a printed-circuit board. After fusing the point of the wire which it let pass in the hole of a; 
capillary by discharge etc. and forming a ball (not shown), a capillary is dropped, by the base of a capillary, a ball is pressed to the 
electrode pad 72 and ultrasonic excitation is carried out In this way, the 1st wire bump 74 is formed on the electrode pad 72 of r 
the plurality of the wiring layer of the mounting substrate 70, respectively: 

[0091] Then, on these 1st wire bump 74, the soldering paste 82 which is a metal pace with the melting point lower than the 1st '\ "- 
wire bump 74 is imprinted, and it piles at the 1 st wire bump's 74 tipJ Formation of this soldering paste 82 is realized by the ; 
approach of pressing the 1st wire bump 74 against soldering paste ****** bf the thickness of homogeneity etc. (refer to drawing 
9(a)). 

[0092] Subsequently, although illustration is not carried out the usual capillary is used, the ball which fused and formed the point 
of a wire by discharge etc. in two or more electrode pad 78 upper parts of the electrode forming face of a semiconductor chip 76 
is pressed to the electrode pad 78, and the 2nd wire bump 80 is formed on ultrasonic * * **** and two or more electrode pads 78, ! 
respectively. 

[0093] Subsequently, turn over and make this semiconductor chip 76 a face down, the mounting substrate 70 is made to counter, 
and the 2nd wire bump 80 on two or more electrode pads 78 of a semiconductor chip 76 and the 1st wire bump 74 on two or 
more electrode pads 72 of the mounting substrate 70 are confronted mutually (refer to drawing 9 (b)). 
[0094] Subsequently, a semiconductor chip 76 is dropped controlling the height and after contacting two or more 2nd wire 
bumps 80 of a semiconductor chip 76 to the soldering paste 82 piled at the tip of two or more 1st wire bumps 74 of the mounting 
substrate 70, melting of the soldering paste 82 is carried out In this way, flip chip bonding of two or more 2nd wire bumps 80 of a 
semiconductor chip 76 and two or more 1st wire bumps 74 of the mounting substrate 70 is Collectively carried out through this 
soldering paste 82 (refer to drawing 9 (c)X 

[0095] As mentioned above, according to this example, when the 2nd wire bump 80 on two or more electrode pads 78 of a 
semiconductor chip 76 and the 1st wire bump 74 on two or more electrode pads 72 of the mounting substrate 70 are connected 
by soldering paste 82 Since a semiconductor chip 76, the mounting substrate 70, and the gap between connection become large 
[ the part to which soldering paste 82 intervenes among the 1 st and 2nd wire bumps 74 and 80 ] rather than the case of the 
two-step structure of the conventional Au bump and a solder bump. Even if it is the case where a bump's magnitude formed on 
these electrode pads 78 with progress of the formation of a detailed pitch of the electrode pad 78 of a semiconductor chip 76 
even if must be made small While attaining the detailed-ization by using Au wire bump as 1st and 2nd wire blimps 74 and 80, it • 
becomes possible to secure greatly enough a semiconductor chip 76, the mounting substrate 70, and the gap between 
connection. Therefore, while being able to make a connection process easy, the dependability over the thermal stress after 
connection can be raised. r 
[0096] Moreover, since these [ 1st ] and the 2nd wire bump 74 and 80 are mutually connected by soldering paste 82 even if 
some dispersion is in spacing of two or more 2nd wire bumps 80 of a semiconductor chip 76 and two or more 1st wire bumps 74 
of the mounting substrate 70 who confront each other, good connection characteristics and dependability can be acquired: 
[0097] Moreover, after imprinting soldering paste 82 and piling at the tip of the 1st wire bump 74 of the mounting substrate i 70; in n 
order to carry out melting of this soldering paste 82 and to connect this soldering paste 82 and the 2nd wire bump 80 of a ! 
semiconductor chip 76,'without solder is directly damp and spreads to up to the 1st and the 2nd wire bump 74, and 80 — - 
becoming — the — it gets wet and it becomes unnecessary to produce the electrode pad 78 of a semiconductor chip 76- and;' ' ' ;\ 
the electrode pad 72 of the mounting substrate 70 with a highly precise dimension supposing breadth V i , 

[0098] •■ " ' •■ : ;f v- 

[Effect of the Invention] According to electronic parts and its manufacture approach, the following effectiveness fcan be dbhe ! sb l} ^ j 
in the capillary concerning this invention, the bump formation approach, and a list as explained to the detail above. Namely, by ^ - 
making the taper configuration in which the base of the capillar^ is dented in the shape of a earthenware mortar toward the hole^ : 
of a core from a periphery-Hike edge according to the capillary concerning claim 1 In order that transfer 'of the energy at the time ^ 
of pressing a ball to an electrode, carrying out ultrasonic excitation using the base of this taper configuration, and forming a : bump i:) 
and distribution of plastic deformation may concentrate to the core of -circular ring-like junction are^f,- Even if, everf'if it is the' 0 
case that the area of an electrode is small, it becomes possible to dedicate the junction area of the shape ; of a circular ririg^bf a ^^ J 
bump and an electrode in an electrode. Therefore, the substantial plane-of-compositioh product of a r ball and an electrode is'full^ 1 
secured, it becomes possible to raise both bonding strength, and good 1 connection characteristics arid dependability'' can' be "^h^l 
acquired. • •■ " ■■■ v ■' '« ■• -•' '• ■ ' " • ■ li^s i 

[0099] Moreover, by installing the hot blast feed holes which spray hot blast on the wiVe in a hole according to the capillary • ^ 
concerning claim 2 After pressing to an electrode the ball which fused and formed the point of a wire and forming a bump; Since' ' : 
a wire is enabled to make it to spray hot blast on the wire linked W this bump from the hot blast feed holes 7 currently installed in ; 
the capillary, to change the crystallized state of the wire of that parti and be easy to be fractured, A fracture' location is -' tj • : ^ ! 
controllable so that the ** wire remainder linked to a bump becomes required sufficient die length. ■ • *• ' s *' 

[0100] Moreover, according to the bump formation approach concerning claim 3, the capillary concerning above-mentioned clainrp^ 
1 is used. By pressing a ball to an electrode by the base dented in the shape of a earthenware mortar toward the hole of a core*' *'\ 
from the edge of the shape of a periphery of a capillary, and carrying out ultrasonic excitation Since it becomes possible to ' • ' r - 
centralize transfer of the energy in that case, and distribution of plastic deformation to the core of circular ring-like junction ' ,jC 
area, even if it is the case that the area of an electrode is small, it becomes possible to dedicate circular ring-like jurictidn area- 1 
in an electrode even if. Therefore, the substantial plane-of-composition product of a ball arid an electrode is fully secured; it 1 a>( 
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becomes possible to raise both bonding strength, and good connection characteristics and dependability can be acquired. , 
[0101] Moreover, by shifting and carrying out multiple-times bonding of the location of a capillary* in case according to the bump . 
formation approach concerning claim 4 a ball is pressed to an electrode by the flat base of a capillary and ultrasonic excitation is 
carried out Since it becomes possible to increase the substantial plane-of^composition product of a ball and an electrode even if 
even if it is the case that the area of an electrode is relatively smaller than circular ring-like junction area, both bonding strength . 
can be raised and good connection characteristics and dependability can be acquired. , } 0 

[0102] Moreover, according to the bump formation approach concerning claim 5, it sets to the bump formation approach of the., fJC 
claim 4 above-mentioned publication. By shifting and carrying out bonding of the core of the base of a capillary from the center 
section of the electrode first, in case multiple-times bonding of the location of a capillary is shifted and 'carried out After forming 
the first junction area asymmetrically within an electrode, in order to shift and carry out bonding to a degree in the opposite side ^ . 
and to fill the unsealed area in the case of the first bonding, Even if, even if it is the case that the area of an electrode is small, it 
can become possible to increase the junction area as the whole, the bonding strength of a bail and an electrode can be raised, 
and good connection characteristics and dependability can be acquired. 

[0103] Moreover, according to the bump formation approach concerning claim 6, it sets to the bump formation approach of the 
claim 4 above-mentioned publication, after it is alike as usual first and locating the core of the base of a capillary in the 
abbreviation center section of the electrode, pressing a ball, carrying out ultrasonic excitation and forming a bump, in case 
multiple-times bonding of the location of a capillary is shifted and carried out Next, by applying the base of a capillary to a 
bump's abbreviation core, pressing it, and carrying out ultrasonic excitation Since the area of an electrode becomes small even if, 
and the unsealed area of the abbreviation center section of the electrode turns into junction area by the next bonding even if it 
is the case where the junction area of the shape of a* circular ring in the case of the first bonding protrudes some electrodes. 
The junction area as the whole can be increased, the bonding strength of a ball and an electrode can be raised, and good 
connection characteristics and dependability can be acquired. Moreover, rt also becomes possible to perform leveling of a bump's 
height to coincidence by controlling the height of the base of a capillary in this 2nd bonding. 

[0104] Moreover, by according to the bump formation approach concerning claim 7, fusing the point of the wire which passed 
through the slanting supply hole of a wedge tool, and forming a ball Since the effectiveness of the alloying element which is 
unevenly distributed near the ball front face in a bail formation process can be used even if it is the case where a solder wire is 
used, By being able to carry out direct bumping on aluminum electrode, and pressing this ball to an electrode, and forming a bump 
a bump — the need, since it becomes the shape of **** to which junction area increases from the case of the shape of a usual 
circular ring by also being able to make it sufficient height pressing the whole ball to an electrode by the base where a wedge 
tool is still flatter, and carrying out ultrasonic excitation The bonding strength of a bump and an electrode can be raised and good 
connection characteristics and dependability can be acquired. 

[01 05] Moreover, according to the bump formation approach concerning claim 8, the capillary concerning above-mentioned claim 
2 is used. By spraying hot blast on the wire linked to a bump from hot blast feed holes after bump formation, changing the 
crystallized state of the wire of the part, and cutting a wire in a position Since it becomes possible to control the fracture 
location of a wire, the die length of the wire remainder linked to a bump is controllable to required sufficient die length. 
[0106] Moreover, by connecting the 1st bump formed on the electrode, and the 2nd bump formed on the resin layer of the 
insulation of predetermined thickness through the wire of predetermined die length according to the electronic parts concerning 
claim 9 Since the bump will be formed with height equivalent to the thickness of a resin layer on the electrode. Even if it is the 
case where it must be made small in a bump's size formed on an electrode with progress of the formation of a detailed pitch of 
an electrode even if, it becomes possible to fully secure the gap between connection at the time of mounting electronic parts in 
a mounting substrate. Therefore, while being able to make a connection process easy, the dependability over the thermal stress 
after connection can be raised. 

[0107] Moreover, by connecting the 1st bump currently formed on the electrode of the 1st substrate, and the 2nd bump 
currently formed on the electrode of the 2nd substrate through soldering paste according to the electronic parts concerning 
claim 10 Since it becomes possible to use for example, Au wire bump as the 1st and 2nd bumps currently formed on each 
electrode of the 1st and 2nd substrates, a bump's detailed-ization can be realized and it can respond to progress of the 
formation of a detailed pitch of an electrode etc. Moreover, since both bumps are connected by soldering paste even if some 
dispersion is in spacing between the 1 st bump of the 1 st substrate and the 2nd bump of the 2nd substrate who confront each 
other, good connection characteristics and dependability can be acquired, since [ moreover, ] it becomes without solder being 
damp and spreading to up to each electrode of the 1st and 2nd substrates — the — it gets wet and it becomes unnecessary to 
produce an electrode with a highly precise dimension supposing breadth Furthermore, since it becomes possible to fully secure 
the gap between connection of the 1 st and 2nd substrates from the case of the two-step structure of the conventional Au bump 
and a solder bump, while being able to make a connection process easy, the dependability over the thermal stress after 
connection can be raised. 

[0108] Moreover, according to the manufacture approach of the electronic parts concerning claim 1 1 , the bump formation 
approach of the claim 8 above-mentioned publication is used. After forming the 1 st bump whom the wire remainder of required 
sufficient die length connects. By fixing by covering this long wire remainder with the insulating resin layer of predetermined 
thickness, and forming the 2nd bump on the resin layer of the perimeter near the cutting section of the wire remainder further 
exposed from this resin layer front face The electronic parts to which the 1 st bump and the 2nd bump formed on the resin layer 
of the insulation of predetermined thickness are connected through the long wire remainder. Namely, since it becomes possible 
to produce easily the electronic parts with which the bump is formed with height equivalent to the thickness of a resin layer on 
the electrode, Even if it is the case where a bump's magnitude formed on an electrode with progress of the formation of a 
detailed pitch of an electrode even if must be made small While fully being able to secure the gap between connection at the time 
of mounting electronic parts in a mounting substrate and being able to make a connection process easy, the dependability over 
the thermal stress after connection can be raised. 

[0109] Moreover, after imprinting soldering paste on the 2nd bump formed on the electrode of the 2nd substrate according to the 
manufacture approach of the electronic parts concerning claim 1 2, By contacting the 1 st bump who formed on the electrode of 
the 1 st substrate to this soldering paste, and carrying out melting of the soldering paste to it Since it becomes possible to 
produce easily the electronic parts to which the 1 st bump currently formed on the electrode of the 1 st substrate and the 2nd 
bump currently formed on the electrode of the 2nd substrate are connected through soldering paste, It becomes possible to use 
for example, Au wire bump as the 1st and 2nd bumps, and a bump's detailed-ization can be realized corresponding to progress of 
the formation of a detailed pitch of an electrode etc. Moreover, since both bumps are connected by soldering paste even if some 
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dispersion is in spacing between the 1st bump of the 1st substrate and the 2nd bump of the 2nd substrate w^o confront each 
other, gbocJ connection characteristics and dependability can be acquired, since [ moreover, ] it becomes without solder being 
damp and spreading to up to each electrode of the 1st and ^no" substrates — the . — it gets wet and it becomes unnecessary to 
produce an electrode with; a Highly precise 'dimension' supposing breadth' Furthermore; since it becomes possible fo fully secure 
the i gap between connection of the 1st and 2nd substrates from the case of the two-step structure of 'the icpnyentjonal Au bump 
and a solder bump, while being able to make a connection process' easy, the dependability over the thermal stress after ^ 
connection can be raised! . ' ' . '*.'* ' ' [ .'.';*.<.'. . >.,. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. f 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] ; • r.* o ?■ *V» 

[Drawing 1] Drawing 1 (a) and (b) are the schematic diagrams for explaining the bump formation approach concerning the s ,1st y ... 
operation gestart of this invention, respectively, in each drawing, show cross sections, such as a capillary and an electrode pa^o J: ; 
to an upper case, and show the flat surface of an electrode pad to the lower berth. r.i'.uH s»nV:- ;>t < 

[Drawing 2] Drawing 2 (a) and (b) are the schematic diagrams for explaining the bump formation approach concerning the 2nd, ^ 
operation gestart of this invention, respectively, in each drawing, show cross sections, such as a capillary andean electrode pad, ^ : 
to an upper case, and show the flat surface of an electrode pad to the lower berth. : <_ . >,.,j~ . 

[Drawing 3] Drawing 3 (a), (b), and (c) are the schematic diagrams for explaining the bump formation approach concerning the, 2nd 
operation gestart of this invention, respectively, in each drawing, show cross sections, such as a capillary and an electrode pad, 
to an upper case, and show the flat surface of an electrode pad to the lower berth. 

[Drawing 4] Drawing 4 (a) is an outline sectional view for explaining the bump formation approach concerning the 4th operation 
gestart of this invention, and drawing 4 (b) is the outline sectional view showing the conventional wedge-bonding method for a 
comparison. 

[Drawing 5] Drawing 5 (a) and (b) are the outline sectional views for explaining the bump formation approach concerning the 5th 
operation gestart of this invention, respectively, and drawing 5 (c) is the outline sectional view showing the conventional bump 
formation approach for a comparison. 

[Dr awing 6 ] Dra wing 6 is the outline sectional view showing the electronic parts concerning the 6th operation gestalt of this 
invention. 

[Drawing 7] Drawing 7 (a), (b), and (c) are the outline process sectional views for explaining the manufacture approach of the 
electronic parts shown in drawing 6 , respectively. 

[Drawing 8] Drawing 8 is the outline sectional view showing the electronic parts concerning the 7th operation gestalt of this 
invention. 

[Drawing 9] Drawing 9 (a), (b), and (c) are the outline process sectional views for explaining the manufacture approach of the 
electronic parts shown in drawing 8 , respectively. 

[Drawing 10] It is a schematic diagram for explaining the conventional bump formation approach, respectively, and drawing 10 (c) 
is a schematic diagram for explaining the conventional bump formation approach in case the area of an electrode pad becomes 
small, and in each drawing, drawing 10 (a) and (b) show cross sections, such as a capillary and an electrode pad, to an upper 
case, and show the flat surface of an electrode pad to the lower berth. 

[Drawing 11] Drawing 1 1 (a) and (b) are the schematic diagrams for explaining the manufacture approach of the conventional 
electronic parts, respectively, and drawing 10 (c) and (d) are the schematic diagrams for explaining the manufacture approach of 
the conventional electronic parts in case the area of an electrode pad becomes small, respectively. 
[Description of Notations] 
10 Electrode Pad 
1 2 Capillary 
14 Wire 
16 Ball 

18 Wire Bump 
20 Junction Area 
22 Capillary 
24 Wire Bump 
26a Junction area 
26b Junction area 
28 Wire Bump 
30a Junction area 
30b Junction area 
32 Wedge Tool 
34 Wire 
36 Ball 
38 Capillary 

40 Hot Blast Feed Holes 

42 Wire Bump 

50 Semiconductor Chip 

52 Electrode Pad 

54 1st Wire Bump 

56 Wire Remainder 

58 Resin Layer 

60 2nd Wire Bump . 

70 Mounting Substrate 

72 Electrode Pad 
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80 2nd Wire Bump > 
82 Soldering Paste 

100 Electrode Pad m . c : 

1 00a Electrode pad , 
102 Capillary j , 

104 Wire 
106 Ball 

108 Wire Bump , 
1 20 Junction Area 
1 20a Junction area 

1 30 Semiconductor Chip . ' . 

132 Electro^ Pad ^ ' - ^ " v ^- • , ' - • Oi 

132a b 0e<&b^pad'' ' !> ' ' ' ' : - - - ,( ; fh ■ 1 " 

134WireBump - , ^ ^ .., ~. 

134a Wire Bilm^ r - ^ *v ^ . — w,^,-- - : u . . r..v t , ,. : 

136 Moiiri^ng^ub'stfate " !rtl ^ : .1 " ' — " : '^ s ' ' ■ " ' ' : ' * ' 

138 Electrode Pad b« : , ^ ,., x - 

138aElectrdae : pad : : ' - • ' '" V^"- • ' ; " "~ { ''* ; 

.vn5'^-«f. JB brv;; yiis'i.^r ■ . -•* •.. i * u - :\- -va-- -.- H • \ .. ■. * ■,■» . << . v ■'■ "■" ) ■•' : \>Jk":~ -.o 

• . •■• ; ' ;> 'v',:-- •' -,. r ■ : fy; :>••■■ v • " ; ■■ .:>; "■'..•j: v " 

r-r 1 : i ■x*'**^ *^»i 4 .-.iij m ..m •*..',{..•,. r'l^-;-- j^, * *%• '?■ *> • i- v>- ... ■ ;., *.'/.'■ J , : : t '\t- ■ 
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[Drawing 1] 
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[Drawing 2] 
(a) 



(b) 




2 2 



2 4 



[ Drawing 3] 
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[Drawing 7] 
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[Drawing 9] 
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